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BOTE 

Information relating to details of individual charges, projectiles 
and their packages, etc., will be found in:- 

Regs. for Arcqy Ordnance Services Volume 4* Amnunition 
Pamphlet No. 6. (B.I» ammunition) 

Pamphlet No. 7 . (Q. P. separate an munition) 

Pamphlet No. 11 Part 1 (3.5 inch Rocket Anmmition) 

Pamphlet No. 12 Part 3 (Annunition for the Ordnance M.L. 

4- 2 inch Mortar) 

FOR DETAILS OP RESTRICTIONS IMPOSED CK THE USE OF SPECIFIC 
MARKS OF FUZES FOR TRAINING AND ECUDKENTS ASSOCIATED WITH 
SPECIFIC MARKS OF FUZE aee :- 

"LIMITATIONS IN THE USE OF FUZES FOR TRAINING 1955 
W. 0. COIE No. 11233. " 


Chapter i 
Introduction 

Section i. General 


SCOPE 

1 • Primarily Field Branch Artillery anmunition, but it also embraces annunition used in the 
secondary role of Anti-Tank Artillery. 

OBJECTS 

2. Promotion of a fuller understanding of all aspects. 

Presentation of essential data for easy reference. 

Provision of detailed information on components. 

Provision of information on assembly, purposes of various combinations with descriptions of 
actions. 

ARRANGEMENTS 

3. Body of notes:- Consideration of broad and general principles. 

Appendices:- (Bata in tabular form. 

(Detailed descriptions with illustrations of current Service components. 

4. As indicated by the title, this pamphlet is essentially a user handbook on everything concerning 
Field Eranch Artillery ammunition. Although containing very complete detailed information in the 
Appendices, a study of the whole publication should not only enable the details to be understood but 
should also assist in the understanding of other British as well as foreign arammition for which 
detailed particulars may not be available. 
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Section 2. Definitions associated with Equipments 

GUMS. HOWITZERS AND 1.DRTARS 

5. These are equipments which all have the following properties:- 

(a) That give projectiles specified initial velocity and direction of motion. 

(b) They do so by the rapid burning of a propellant charge in a chamber, producing gas under 
pressure which forces the projectile to move along a barrel (also called "bore" or "piece"). 





There are no sharp distinguishing features between guns, howitzers and mortars. Certain general 
differences may, however, be noted. 

6 . Gunp - These generally produce higher nuzzle velocities, flatter trajectories with a smaller 
angle of descent and have fewer charges than howitzers; apart from these there are no essential 
ballistic differences between the two. 


7 . Howitzers - Compared with guns these have a higher trajectory, and steeper angle of descent, 
with variable charges, thus enabling engagement of targets behind intervening crests. 

For relatively the same total weight of equipment, howitzers have a larger calibre, shorter 
barrel and shorter range, a lower nuzzle velocity, very high elevation and fire a heavier shell with 
higher H.E. content than guns. 


8 . Gun/howitzer (combined weapons) - This is a gun of a calibre intermediate between the gun and 
howitzer that it replaces and it has a variable charge. Muzzle velocities are in general slightly 
lower than the older guns but ma-Hmum ranges are usually slightly greater due principally to improved 
shell design. Shell weights are usually lower than for haritzera. Thus:- 


25 ?r. 

Replaces 18 pr. gun and 
4 . 5 inch howr. 


(cal. 3.45 inch 
(cal. 3*3 inch 
(35 lb. shell 


Range 13,000 yds.]) 
Range 9,000 yds.1 
Range 6,000 yds.) 


Replaces 


5.5 irch gun 
60 pr. gun and 
6 inch howr. 


(80 lb. shell 
(cal. 5 inch 
(100 lb. shell 


Range 10,000 yds.) 
Range 14-,000 yds.) 
Range 9,000 yds.) 


9. Mortars - These are small, light easily handled equipments propelling projectiles with low 
velocities at high angles of elevation. They are usually loaded through the muzzle, whereas guns and 
howitzers are loaded through the breech. They usually have smooth bores, whereas guns and howitzers 
have rifled bores. They are normally fired at high angle. 


CLASSIFICATION 

10. In the past equipments were classified by the means of the obturation enployed. "Obturation" 
is used to describe the sealing of tte rear end of the chamber against propellant gases escaping 
rearwards. 

11 . Q,F. ordnance - The propelling charge is contained in a brass or steel cartridge case, the case 
providing the mssns of obturation. 

There are two types:- 

(a) Rbsed — The case is firmly attached to the projectile and the whole assembled round is loaded 
as a unit. loading is quick but it is not possible to vary the propellant charge without 
changing the couple te round. 

(b) Separate - The cartridge case is entirely separate and the projectile ia rammed home before 
the cartridge case is loaded. The charge in the case is variable. 

12. B. ordnance - The charge is contained in a cloth bag, to the breech end of which a gunpowder 
igniter is fitted. Obturation is obtained by a resilient pad assembled on the front face of the 
breech mechanism and sealing the rear end of the chamber. 

MEANS OF FIRING 

13. Th» breech nechanism of a gun or howitzer carries the means of firing. They may be percussion 
or electric although, at the time of writing, all Field Branch Artillery equipments have percussion 
breech mechanisms. 

14 . Pemission - The striker of the mechanism is driven on to the percussion cap assembled centrally 
in the base of the primer or tube. The initiating composition in the cap is nipped on an anvil and 
the resultant flame ignites gunpowder in the body or magazine of the primer or tube which in turn 
ignites the main propellant charge. 

15. Electric - On contact being made the electric current passes from the battery or dynamo, through 
the firing pin of the breech lock to the contact piece assembled centrally in the base of the primer 
or tube, along the insulated wire in the copper plug, through the iridio-platinum bridge to the small 
copper pole and the body of the tube or primer, and back, via the gun, to the battery. The bridge 
becomes incandescent, ignites the guncotton dust which, in turn, ignites the gunpowder in the 
magazine, tte resultant flame ignites the cloth igniter attached to the base of the propellant charge, 
aodthen the charge itself. 
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MSANS OF INITIATICH 

1 £ Q. P t guna - The initiator ia contained in a primer assembled in the base of the cartridge case. 
The primer contains its own means of obturation. 

17- B. L. guns - The initiator is contained in a small brass case known as a tube, which is loaded 
separately into a chamber in the rear of the breech mechanism. This chamber is connected by a flash 
channel to the chamber of the gun. 

On firing, the flash passes along this channel, on to a gunpowder igniter attached to the rear 
erd of the cartridge, which in turn ignites the main propellant charge. 

The tube provides its own obturation on the Q.F. principle and is supported by a lock working 
in a slide box, which together form in effect a miniature sliding breech block and firing mechanism. 

SAFETY DEVICES 

18. These are incorporated in breech and firing mechanisms to prevent the gun from being fired 
before the breech is fully closed. 
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Section 3. Field Branch Artillery Equipments 

19. These equipments may be self-propelled or towed. The guna and howitzers may be of the Q. P. 
type or of the B. I» type. 

ID APING 

20. Q.F. guns may be either fixed or separate loading, while Q.F. howitzers are separate loading 
only. 

With fixed anminition the projectile is assembled to the cartridge case and loaded as one unit, 
whereas with anmunition for Q.P. separate loading guna and howitzers the projectile is first loaded 
and rammed, foil ewe d by the cartridge. 

With B.I* guns and howitzers the round is always loaded separately. Field Branch Artillery 
Q.P. and B. L. guns and howitzers are separate loading mainly because the conplete round is difficult 
to transport and handle, and also because it affords facilities for varying the propellant charge. 
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Section 4. The Round of Ammunition 


FUTURE DESIGNATION AND MARKING 

21. New designs of ammunition - A model number followed by the letter "A" and a serial number will 
be adopted in nomenclature and markings in lieu of a number and mark previously used to identify tte 
store. Where, however, new patterns of existing stores are introduced, the number «rvj/nr nark will 
continue to be advanced as heretofore. 

22. Ammunition for new equipments - All references to the method of obturation such as "B. L.", 
"Q.F.", "R.C.L,", etc., will be omitted from primary nomenclatures and markings. When, however, it 
is required to differentiate between two weapons of similar calibre but of different role aid design, 
a reference to the role will be incorporated to make identification eonplete. Typical exam)lea 
although not Field Branch Artillery equipments are:- 

120 ran. 12 BAT. 

120 tmu LI Tk. 

23- Fixed anmunition (projectile cum case) for new equipments - The term "rouni" in lieu of 
"cartridge" will be used to designate the complete assembled store, in both nomenclature and markings. 
Where, however, new patterns of existing Q.F. fixed amrunition are introduced, the term "cartridge" 
will continue to be used. 


COMPONENTS 

24. The ™in con^onenta of a complete Q.F. rouivi are the cartridge caae, primer, propellant charge, 
projectile and (for other than shot) a fuze, and those of a B.L round, the cartridge (in a cloth bag), 
tube, projectile and fuze. 

25. Cartridge caae (Q.F. annmnition) - This is normally of brasa and serves to obturate the chamber 
of the gun, contain arxi protect the propellant, support the pruner and any additional ignition 
required, and finally, in the case of a fixed round, to unite the propellant section to the projectile. 

26. Cartridge (B.L anmiinition) - This normally consists of a propellant charge which is enclosed in 
a cloth bag, the end of which is loaded nearest the breech being fitted with a cloth igniter filled 
with gunpowder Q 

27. Frt - This is normally of metal and screwed into the centre of the base of the cartridge 
case. On the primer cap being struck by a mechanically operated striker or fired electrically, it 
serves to produce a flash to ignite the gunpowder in the primer magazine and alone or in conjunction 
with an additional igniter in the cartridge, produces sufficient flash adequately to ignite the 
propellant charge. 

28. Tube - This is similar in design to an unbulletted S.A.A. round. There are several types 
differing mainly in size, and method of ignition i.e. percussion and electric* On the cap being 
struck by a mechanically operated striker or fired electrically it produces a flash to ignite the 
gunpowder in the body (or magazine) of the tube which, in turn, ignites the gunpowder igniter at the 
rearward end of the propellant charge. They are used mainly in B.L. guns and howitzers being fitted 
in a vent in the firing mechanism. Electric tubes are not, at present, used with any Field Branch 
Artillery weapons. 

29. Propellant charge - This consists usually either of cordite or of a nitrocellulose propellant. 

The charge may also include a decoppering agent consisting of a small amount of tin and/or lead 

usually in the form of foil, positioned as nearly as possible imnediately in the rear of the 

projectile. 

30. Fuzes - These are designed to fulfil a specific purpose such as time, direct action percussion, 
graze or delay and may be made to be assembled either in the nose or base of the projectile. In some 
designs the fuze may combine the dual purpose of, say, time and D. A. percussion etc. 

31. Projectiles - These may be either solid (shot) or hollow (shell) the latter being filled with 
explosive or other substance, such as smoke, flare, incendiary oonpositions, etc. In the case of 
shell a fuze and/or a shell igniter is fitted to initiate the filling. Both shot and shell may be 
fitted with a tracer to give a visible "trace" of the path of the projectile in the sky. 

32. lads ard cups - Certain Q.F. cartridges are assembled with a lid or cup in the mouth of the case. 

The object of these components is to prevent ingress of moisture, prevent portions of the charge being 

dislodged from the case when being loaded, and also to prevent the charge moving forward away from the 
means of ignition, i.e. the primer. 

CART RIDGE 

33 . Q.F, fixed amrainitiop (Fig. 1) - With this amnunition, the projectile is firmly attached to 

the cartridge case and thus the projectile, cartridge case, propellant charge (which cannot be varied) 
and the primr constitute a single entity termed the "cartridge". Incidentally, the cartridge may be 
issued anl/or stored either plugged or with the fuse assembled. When demanding such ammunition it 
will be necessary, therefore to specify the particular type and nature of fuze required and the type 
of cartridge i.e. S.V., full or reduced charge. 

34 . Q.F. separate loading auminition (Fig. 1) - In this instance, the projectile and cartridge are 
separate stores, the "cartridge" consisting only of the cartridge case, propellant charge and primer. 
The projectile and fuse are separately demandable. 

35 . B.L. amnunition (Fig. l) - This consists of the cartridge (or charge) which is contained in a 
cloth bag, a projectile, a fUze and a tube, all of which are separately packed, stored and demandable. 
Tte term "round" is not normally used when referring to this nature of amnunition. Here again, when 
demanding such amnunition it will be necessary to specify the particular type and nature of fuze, the 
type of charge i.e. super, full, l /2 charges, etc. and the size and type of tube i.e. percussion or 
electric, required. 



TYPES OF AMMUNITION 



Projectile 


PROPELLANT 


PRIMER 


PROJECTILE 


CLOSING CUP 


PLUG 


TYPICAL FIXED AMMUNITION 


Complete round 


PRIMER 


PROPELLANT 


PROJECTILE 


TRACER 


TYPICAL Q F SEPARATE LOADING AMMUNITION 


TYPICAL B L. AMMUNITION 


/ 

PROJECTILE 


lecti 


TUBE 


PROPELLANT 
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Chapter i 
Introduction 


Section 5. Categories of Ammunition 


GQtERAL 

3b. There are four main categories of aznainition: - 

Operational 

Practice 

Blank 

Drill 

It is most important that the distinctions should be clearly understood and recognised. Only 
one category of annxinition should ever he on the gun position at any one time. 

37. Operational - All anmunition conponents in this category i.e. , the cartridge, projectile, fuze 
and tube, are "LIVE" and the projectile is primarily lethal, although such non-lethal items as smoke, 
star and flare shell are necessarily included. 

38 . Practice - Anmunition in this category is for practice firing, i.e. , for effect in simulated 
combat ard is provided for training in marksmanship and observation. 

The components are "IXVE". The projectile, however, is less lethal than its operational 
equivalent. In tte case of shell or practice projectile it may contain only a small quantity of low 
explosive filling or in the case of shot the nose may be truncated or may not be specially hardened. 

To effect economy in costs and labour such projectiles may also be manufactured from a lower grade of 
material than is a requirement for their operational versions. 

Such projectiles are designed to inflict the mini man of damage to the practice target or area, 
while at the sattr time permitting accurate ranging to be achieved and enabling the point of inpact 
to be observed. 

Except for the projectile, all other components are identical with those used for the equivalent 
operational round. 

39. Blank - This is used for demonstrations and saluting purposes. It consists of a cartridge case 
or bag containing only a charge, usually of gunpowder although cordite charges have been approved for 
some equipments. 

1(0. Drill - All drill ammnition is completely INERT and is used for practice in handling and 
drill of loading, fuzing, etc. In shape, dimensions and weight it is similar to the equivalent 
Service store. 
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Chapter 2 
Explosives 

Section 1. Introduction 




CLASSI FTCATICM OF EXPLOSIVES 

41. For military purposes explosives may be divided into:- 

Prope Hants 

High explosives 

Miscellaneous, including gunpowder, pyrotechnic and other coapositions that 
cannot usually be detonated. 

Propellants are explosives which are not normally intended to do more than explode. 

High explosives are those that are capable of being detonated, and are normally used for that 
purpose. They may be sub-divided for gun ammunition purposes into:- 

(a) Shell fillings, which are very insensitive and difficult to detonate; 

(b) Initiating agents, which are very sensitive, and detonate quite easily; and 

(e) Intermediaries, which are used to pick up the small but concentrated shock given by the 
initiator and transform it into a sufficiently violent wave to detonate the main filling, 

DEFTNHTCTJ5 

42, Explosives are substances which, on being suitably initiated, decompose rapidly, yielding a 
large quantity of gas. They are capable of exerting a sudden and intense pressure on their 
surroundings. The resulting disturbance may be either an "explosion" or a "detonation", 

A sound knowledge of the explosives used in Field Branch Artillery ammunition is essential to a 
proper understanding of the principles of care and maintenance, as is also same knowledge of the 
metals used for explosive containers such as shells, magazines, etc. 

43- Explosion - This may be regarded as a rapid combustion, which occurs in the absence of 
atmospheric oxygen, and is characterised by the evolution of heat, flash and sound, and by the 
rapid deconposition of the substance, fanning large quantities of gas. The rate of deconposdtion 
is, however, coup amatively slow when compared with the extremely rapid deconposition of detonation. 

It may be between 0.3 and 300 metres per second and depends to a great extent on the surrounding 
temperature and pressure. When an explosive such as cordite is ignited it bums from the surface 
inwards in parallel layers with a velocity which depends on the pressure, but which, even unier 
several thousand atmospheres, never exceeds a few nitres per second. The ignition is comnunicated 
from layer to layer by the heat generated, and the hotter the explosive is before ignition, the leas 
heat is required to ignite- it and the less time it takes to bum from layer to layer. 

Thus with an explosion, the explosive is converted into gas by burning which progresses 
conparatively slowly and regularly and exerts a sustained pressure on the container. This pressure 
builds up until "something goes". 

In the case of a propellant charge, this is the projectile which is forced up the bore of the 
gun, neither projectile nor gun being damaged. 

If the explosive is confined in a sealed container, such as a shell, this will fracture at its 
weakest points into a few large fragments. The actual fractures are conparatively clean and normal 
to the surface. 

The principal explosives of this type are the cordites, nitrocellulose propellants and 
gunpowder. These explosives if insufficiently confined will only bum, and this fact is made use 
of in various powder trains for fuzes, tracers etc. 

44. Detonation - With a detonation the conversion into gas is by a disruptive and almost 
instantaneous wave action which shatters the container into a large number of small fragments 
travelling at great speed and therefore with great penetrative power. These fragmnta are then>- 
selves evidence of the disruptive action, being jagged and split. 

The explosives that are capable of being detonated are known as high explosives. Unless 
there is efficient initiation and transmission of the detonating wave, however, a partial detonation, 
explosive, or burning only will result. 
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45. Velocity of detonation - This varies from 3*000 metre s/sec. to over 8,000 metres/ sec. with 
Service high explosives. Rates for son* of the conmoner high explosives are given below: - 


DESIGNATION 

V. of D. 
me tree/sec. 

Melting 
point °C 

BSESsI ~ £ 1 

Fulminate of mercury 

4,500 at density 3*3 gn/c. c. 

- 

about 1?0° 

Lead azide 

4,500 

3.8 

It 

- 

" 350° 

Amatol 80/20 

5,080 

1.5 

■ 

- 

235° 

Guncotton, wet 

5,500 

1-23 

" 

- 

187° 

Torpex 

6,850 

1.73 

M 

- 


T. N.T, 

6,900 

1.57 

It 

81 . 1 ° 

240 ° 

Picric acid 

7,250 

1.63 

M 

121 .6° 

250° 

Guncotton, dry 

7,300 

1.15 

■ 

- 

187° 

C.E. 

7,300 

1.5 

II 


180 ° 

Nitroglycerins 

7,750 

- 


13° 

188 ° 

P.E.T.N. 

8,100 

1.7 

H 

141° 

145-150° 

R.D.X. 

8,400 

1.7 

M 

203.5° 

213° 


The velocity of detonation is not greatly affected by external conditions unless these are 
extreme. Air temperature has little or no effect. Increase of confinement has a slight effect 
only, provided that the confinement is sufficient to ensure couplet a detonation. In very 
insensitive explosives, however, the propagation of detonation may not be maintained under light 
confinement. 

Tte chief factor affecting velocity of detonation is the density of the explosive. Up to a 
maximum limit increase in density means increase in velocity. 

e.g., Picric acid density 1.3 gr./c.c. rate 5,990 metres/aec. 

■ 1.5 " H 7,110 • 

■ 1.63 " " 7,250 " 

This is the limit for picric acid and further increase in density will not affect the rate of 
detonation. It should also be noted that increase in density produces also a decrease in 
sensitivity, e.g. T.N.T. crystals are used as an intermediary, while cast T.N.T. is used as a 
bursting charge. 

It has been found that the effect of detonation is most violent in the direction in which the 
detonating wave is travelling. It follows, therefore, that both in the design and use of detonators 
this point should be borne in mind. The most effective part of a detonator is the closed end. 

46 . Effect of an air gap - If an air gap ia introduced into a detonating system the detonation 
wave, in junping the gap, loses energy, and the amplitude of the wave falls off in proportion to the 
size of the gap. If the falling off is great enough, the detonation wave may fade out altogether, 
and even if the gap is so small that the wave passes over, it may have lost so nuch of its energy 
that complete detonation of the remainder of the explosive will not occur, and a 'partial 1 detonation 
or 'explosion only' will result. 

It is therefore very inport ant to avoid sir gaps in a detonating system and to maintain the 
stress supplied by the initial detonation above the necessary critical value, since detonation breaks 
down when the amplitude of the wave falls below this critical value. Air gaps are unimportant in an 
explosion, as the flash crosses the gap easily. Slight gaps between the components of initiating 
systems are unavoidable, and therefore initiating and intermediary fillings should hare an anple 
margin of power. 

47 . Sensitiveness to blow and friction - The property which all explosives possess of being brought 
to explosion by blow or friction is known as M sensitiveness 11 ar "sensitivity", the former designation 
being used in Service literature. This property is of great inportance as it indicates the uses to 
which an explosive may safely be put and it determines the precautions which must be taken during its 
manufacture, handling and transport. Very sensitive explosives are required for use in percussion 
caps and detonators, while those which may be used as bursting charges for shell and have therefore 
to withstand tte considerable shock of discharge from a gun mist be very insensitive. 

48. Initiation - Explosives are started off by "initiators". These are ignited by a direct blew, 
friction or flame, and are used for starting the action of combustion, explosion and detonation. 

For starting combustion or explosion, a flame only is required and such an initiator is termed 
"igniferaua". 









Where a detonating wave la required, however, a "disruptive" initiator ia necessary. This 
starts by burning, but quickly builds up to detonation. The detonating wave from a disruptive 
initiator ia seldom powerful enough in itself to set off the comparatively stable high explosive used 
as the main filling or bursting charge of a shell and consequently an "intermediary" or "exploder" is 
interposed. (The American term "booster" is synonymous with "exploder"). 

Disruptive initiators and intermediaries are classed aa high explosives. 

49. Light - This is objectionable in the case of propellants but is of use in locating shell and 
bomb bursts, and in tracer compositions, which enable the trajectory of a projectile to he observed 
thereby assisting ranging, and also for star shell and iHumiliating compositions. In this 
application gas pressure is redundant and may even be injurious so that compositions are desirable 
which give only solid products of combustion. Further, hot gases from burning or explosion are 
ionised, i.e., possess electrical conductivity, so that tracers and igniferoua self-destruction 
elements on shell are found to prohibit the "arming" of radio proximity fuses. Ionized gases, 
however, from shell or bomb bursts give radar echo which is much greater than that from the projectile 
in flight alone. This effect assists ranging at night or in fogQf weather. 

50. Sound - All explosions or detonations give rise to sound waves (i.e., longitudinal waves) in 
the air and consist of successive compressions and rarefactions. Where these are of large amplitude 
as when a charge of high explosive ia detonated, they give rise to blast and suction effects which may 
do considerable damage to material and personnel. The blast from the nuzzle gases of a gun which 

may at the muzzle attain magnitudes of the order of 4 tons per square inah, can produce harmful 
physiological effects unless personnel and particularly their ears are adequately protected. This 
effect maybe a great annoyance in "staggered" battery positions where one gun may be firing nearly 
over another. 

Sound waves fran ordnance or shell bursts are made use of in sound ranging and the location of 
hostile batteries. 

51. Compatibility - It is clearly of great importance that explosives shall not interact with eitha - 

(a) other explosives with which they may be in contact or (b) their containers. This criterion ia 
known as compatibility . The assessment of compatibili'ty is not always easy, for small changes in 
conditions may greatly affect the result. Thus, mercury fulminate is quite stable towards copper at 
ordinary tempera lures when dry, but will decompose when placed in copper caps in the presence of 
moisture. It is possible to obtain an assessment of compatibility by putting the store concerned 

on olimatic trial. 

Incompatibility may lead to dangerous conditions, or to changes in explosive or ballistic 
performance. Thus, lead azide in copper, in the presence of moisture, may decoirqtoae with the 
formation of a very sensitive copper azide. Nitroglycerine vapour from a propellant is absorbed by 
celluloid. Thus if a propellant which contains nitroglycerine ia filled into celluloid containers 
(e. g. mortar secondary cartridges) the nitroglycerine migrate a from the propellant to the celluloid, 
and a fall in bailie tics results. This also happened in the case of the celluloid oups which were, 
formerly, used for sealing tracer cavities in the bases of sheila. The celluloid oups softened and 
dropped out. Picric acid, for example, reacts with certain metals, especially lead, to give 
sensitive salts. Stringent precautions, therefore, have to be taken by specifying "lead freedom" 

(not more than 0.03 per cent lead) in ary store or ingredient which may possibly be used with picric 
acid or she Hi te. 

Since it Is essential, in the British services, that stores should remain safe and efficient 
for at least 25 years, compatibility mist always be borne In mind when considering the design or 
storage of aumunition. The following are examples of inccnpatibility 

(a) Carbamite softens paint. The interiors of wooden boxes in which bulk cordite is stored 
are, therefore, left "in the white". 

(b) Nitrous gases from the decomposition of propellants, and ammonia from pic rite propellants 
both cause "season cracking" of cartridge brass. It is necessary, therefore, to protect 
the interiors of cartridge cases by shellacking before insertion of the propellant 
charge in the filling factory. 

(c) Ammonium nitrate, especially when damp, is liable to attack metals. The interiors of 
shell, mortar bombs, etc. therefore, which Eire to be filled amatol or other ammonium 
nitrate mixtures, mist be protected, before filling, by means of copal varnish. 

(d) T.N.T. is incompatible with alkali. 

(e) Ordinary vulcanised rubber contains sulphur, which readily attacks brass (cartridge brass 
and primer bodies) to give black copper sulphide, CuS. 

(f) P.E.T.N. is incompatible with amatol. 

(g) Tetryl (C.E.) is incompatible with gunpowder. 

(h) Lead azide ia incompatible with oopper and with shellac varnish. 

(j) Picric acid is incompatible with bleaching powier. 
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52. Compositions - In addition to the propellants and high explosives, there is a variety of 
compositions, chief among them being gunpowder. This is the oldest known explosive, and although no 
longer used as a propellant or lethal bursting charge, is used extensively and forms vital links in 
almost eveiy ammunition component. Other compositions include ignifercus initiators, illundnants for 
star shell and tracers and smoke producers. 

USES 

A diagrammatic representation of the various types and uses of explosives is at Appendix A. 


Chapter 2 
Explosives 

Section 2. Propellants 


GENERAL 

54. These are materials which when ignited in the gun chamber, bum smoothly, exert pressure on the 
base of the projectile thereby causing it to move up the bore of the gun. The pressure developed 
depends upon the rate at which the propellant bums. This can be controlled by the selection of the 
size and shape of the pieces of which the propellant charge is made up, by the composition of the 
propellant and by the amount used. 

These factors have to be considered in relation to the size of the gun chamber, the dimensions 
of the bore and the weight of the projectile. Thus, when estimating a charge to give a certain 
muzzle velocity without exceeding a specified pressure, the smallest possible size of propellant is 
selected, in order to get the following advantages:- 

(a) Greatest possible efficiency, i.e., the smallest possible charge weight, in order to 
assist loading and packaging. 

(b) Position of "all burnt" as far back as possible. 

Propellants are made in various shapes e.g. cord, ribbon, tubular and slotted tubular. They 
are also made in granular form, in this form they may be tubular or moltitubular. (See Pig. 2) 

Ideally only one nature of propellant should be used in one equipment, but this is not possible 
at present. 

HISTORICAL 

55. The origin of propellants and explosives is rather obscure and is bound up with the discovery 
of methods of purifying saltpetre. The first propellant discovered, in the 13th century, was 
gunpowder which is a mixture of saltpetre, sulphur and charcoal. Gunpowder was used as a propellant 
until the late 19 th century and the development of modem propellants can be said to date from 
attempts in 1845 by Schonbein to use nitrocellulose (guncotton) in place of gunpowder. The 
nitrocellulose was manufactured by the action of nitric acid arxl sulphuric acid on cotton. In 1884 
Vielle produced a propellant using only nitrocellulose, hot rolled into sheets and cut into squares 
which was called "Poudre B". Nobel produced a similar produce by mixing nitrocellulose and nitro¬ 
glycerine under water, hot rolling the resultant paste and cutting it into small squares, this was 
called Ballistite. In 1888 Avel used a mixture of nitrocellulose, nitroglycerine and mineral jelly 
gelatinized by acetone. This was pressed into cords and dried to remove the acetone used in the 
process. Being in cord form it was called cordite and was adopted for use by the Services in 1891 
in place of gunpo\wler. Since this date efforts have been concentrated on producing improvements 
such as the production of more power in a smaller 3pace, the use of stabilisers to increase storage 
life and the inclusion of ingredients to decrease the snake, flash and heat produced. 

BURNING OF A PROPELLANT 

56>. The main characteristics of the burning of a propellant are:- 

(a) burning is purely on the surface and normal to the surface; 

(b) the rate of burning, increases with pressure cm the surface. It is practically 
proportional to pressure, thctogh it departs frcxn linearity at high pressures. 

As the propellant starts to burn, gas is generated and the pressure in the chamber of the gun 
rises until the projectile starts to move. The pressure at which movement commences is known as 
’"shot start pressure". 
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After thi3 pressure continues to rise until the increase of volume behind tte projectile counter 
balances the rise of pressure caused by the evolution of gas. At this point we got tte point of 
"maximum pressure", after which the pressure falls off slowly until all the propellant has been 
consumed. The pressure will then fall more rapidly because of the expansion and heat losses, 
nevertheless the velocity will continue to increase until the pressure of the gases has ceased to act 
on the base of the projectile, i.e. shortly after it has left the nuzzle of the gun. 

The point of maximum pressure is reached very quickly, and the maxi mum acceleration of tte 
projectile results in very great "set-hack" effect on the projectile. This effect is inportant in 
the design of shell and fuzes. 

57. All burnt position - The position reached in the bore of a gun by the projectile at the moment 
when all the propellant charge has been consumed is known as the "all burnt" point. 

The gun is capable of producing its maximum nuzzle velocity when the optimum power is used and 
this usually means a large size of propellant, large charge weight, a forward position of "all burnt", 
and higher nuzzle pressures. The propellant however, is used most efficiently wten "all burnt" is 
well back, and this is the usual position. If the "all burnt" point is too near the muzzle, 
irregular ballistics are caused* While if it is outside the muzzle we not only waste propellants, 
but also increase the risk of burning particles igniting material near the gun. 

PROPERTIES OF THE IDEAL PROFEIIANT 

58. Rate of burning - It must be regular and readily controllable, thus in order that the nuzzle 

velocity shall be uniform from projectile to projectile and so enable the gunner to hit a selected 
target, the rate of burning and the amount of heat and gas produced by a propellant must be as 

uniform as possible. This is usually attained by vising a colloidal (i.e. gelatinized) explosive of 

a uniform conposition which can only burn from the surface, layer to layer. The amount of surface 

exposed governs the rate at which it can burn e.g. when in cord form the size of cord will determine 

the rate of burning since, for a given charge weight, a large lumber of small cords will offer ncre 
burning surface than a few large cords. The area of the burning surface can be further increased 
by changing the shape of the propellant, e.g. ribbon, tubular, slotted tubular ar*3 granular. By 
this method it is possible for a propellant of identical conposition but of different shape and size 
to be used in weapons varying from revolvers to heavy guns. Different burning characteristics can 
also be obtained by changing the ingredients or the proportions used in the manufacture of the 
propellant. 

59. It mast not detonate - Propellants are made from ingredients some or all of which are capable 
of being detonated. It is essential, that there should be no tendency for the resultant propellant 
to detonate when used under the conditions for which it i9 introduced. 

60. It should be free from flash - This is iimportant from a tactical point of view as mizzle flash 
will divulge the position of an active gun especially at night. Freedom from backflash is also 
inportant as there would be danger to the guns crew and also the risk of igniting cartridges or 
otter inflamnable material in the vicinity of the breech. 

The cause of muzzle and backflash is the formation of ircoapletely burnt gases which are at a 
high tenpenature. These gases ignite on coming into contact with the outside air after the 

projectile has left the mizzle or when the breech is opened. 

61. It should be smokeless - This is as important as freedom from flash from a tactical point of 
view. In addition excessive smoke is inconvenient when a gun is being layed on a visual target, 
the smoke may obscure the view of the gun crew and make observation difficult. 

62. It should not leave residue - Hot smouldering fragments of inconplately burnt propellant or 
charge bags are obviously dangerous if they remain in the chamber or bore of a gun. Solid residue 
fouls the bore and increases erosion. 

63. It should not cause erosion - Erosion of the chamber and tte bore of a gun is due to the 
washing action of the hot gaseaj it is partly caused by their high velocity but mainly by their 
high tenperature. Tte rapid heating and cooling to which the bore of a gun is subjected further 
tends to disintegrate the surface metalo Therefore the propellant should burn as coolly as 
possible consistent with obtaining the required ballistics. 

64- It mist not break up - The sticks or granules of propellant, which make up a charge, must not 
break up during burning as this would cause a change in area of tte burning surface and hence 
irregular ballistics. 

65« It should be easy to ignite - Most propellants are not easy to ignite and the use of gunpowder 
igniters is almost universal. Tte ignition of the propellant mist not be so difficult that tte 
igniter has to be large in size. 
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66. It should be stable in storage said transport - The explosives used in propellants undergo a 
continuous process of decomposition. With modern propellantH the rate of this deconposition is very 
slow indeed and the progress of decomposition is determined by the periodical examination of all 
propellants stored in bulk together with that made up into charges. 

Decomposition is accompanied by an evolution of heat and the formation of free acids. If the 
heat is not dissipated and the free acids are not neutralised decomposition is accelerated and may 
eventually lead to spontaneous ignition. Coal dry storage and the addition of stabilizers, which 
neutralise the free acids, are the best means of prolonging the life of the propellant. 

67- It should be insensitive to shock and friction - The propellant should be able to be handled 
and transported with safety both in bulk and when made up into charges. 

68. It should be unaffected by moisture and temperature - The general effect of moisture, if 
absorbed by the propellant, i3 to alter the density of loading which will cause erratic shooting. 

In addition damp may cause interaction between the eaqjlosive and its surroundings leading to 
instability. 

Exposure, for short periods, to ext rone temperatures may lead to physical changes in the 
propellant which are usually of a temporary nature. 

69. It should not be too bulky - The propellant must be powerful so that the required charge and 
the chamber of the gun do not need to be excessively large. 

COMPOSITION 

70. Particulars of the basic propellants in current use for aiminitian are given in Appendix B. 

All modem propellants used in the British Service contain nitrocellulose, and when based on 

this alone, are known as "single-base'* types or "nitrocellulose cannon powders' 1 . (The American term 
"cannon powder* 1 , which is synonymous with "propellant" is misleading in that these propellants are 
not powders as normally understood). 

British "double-base" type propellants contain nitroglycerine in addition to nitrocellulose and 
are known as "cordites". The cordites are often further described as "mineral jelly" or "carbamite" 
according to the stabilizer used. 

Picrite propellant or "flashless cordites" as they are sometimes called (e.g. cordite N * NQ) 
are a "double-base" type of propellant containing in addition to the normal ingredients a high 
proportion of nitroguanidine (picrite). 

The cellulose employed in manufacture may be derived from cotton, wood, grass, or other pulp. 
This is nitrated and gelatinized. A stabilizer is added to reduce the natural decay of such 
mixtures, and a flash inhibitor incorporated (with or without a mode rant) where flaahlessness is 
required. During manufacture, the propellant in the form of a dough is generally pressed through 
dies which determine the shape of the cross-section. This dough emerges similar in form to macaroni 
and is afterwards cut into long "sticks" or very short lengths called "granules". 

CHARACTERISTICS 

71. The temperature of the propellant charge before ignition affects the ballistics obtained. 

The range tables, which are compiled for the Service projectile at a standard muzzle velocity, 

Include data to show the variation in shooting which may be expected due to variation in charge 
temperature. 

High charge temperatures lead to higher chamber pressures which may be excessive in extreme 
conditions. Accordingly it is correct drill ta keep charges as reasonably cool as possible and 
particularly to keep ready-use armnnition at as uniform a temperature as possible to ensure 
consistent shooting. 

72. The heat conductivity of propellants is low, with the consequences that charges tend to lag 
behind their surroundings in regard to change of temperature. This presents seme problems in the 
determination of the effective charge temperature, particularly with Q.P. ammunition and is one of 
the main reasais why Q.P. ammunition should not be subjected to direct sunlight. Apart from this 
consideration, direct sunlight may also in extreme cases produce changes of ballistics, although 
this is unlikely with modem propellants as compared with the older ones. The method of measuring 
charge temperature is dealt with in training manuals. 

73. Lotting - Propellants are produced in "lots" which are checked for homogeneity and performance. 
Cartridges made up from one lot (as is indicated by the let or batch marking) should therefore be 
identical in character and performance in a given gun. 

With modern propellants, reasonable age does not materially affeot ballistics. 

74-* Colour - The colour of most propellants varies from a light amber and various shades of blue 
and green to black. In the case of cordite, the colour deepens with age. 
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75. Shape ard size - The shape ani size or form of the propellant determines the rate of burning and 
provides the necessary control to suit different calibre* and barrel lengths as well as varying 
charges. Gera rally, the smaller the surface area exposed the slower the rate of burning. The cross 
sections most commonly used are shown in Pig. 2. 
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(a) Stick or cord propellant - With this, as with tube (b) below, the length is great in 
comparison with the diameter and 'end effect* i.e., burning from the ends, is ignored. 
Burning may be considered, therefore, as the continued diminution of a circular cross 
section, hence, other things being equal, the rate of evolution of gas is greatest at 
first and falls iff during burning. Such a propellant is called degressive, and tends to 
give a rather "peaky” pressure-space curve. In order to overcome this, there were 
introduced: - 

(b) Tubular propellant - Here the cross section is a ring. In theory, this form is neutral. 

for the combined perimeters of the external and internal surfaces should remain constant 

during burning. In practice, this form is slightly degressive, owing to slower And 
irregular burning of the interior,, Further, pressure builds up inside the tubes, which 
may burst, particularly if they are initially in a state of stress. To overcome these 
defects, which are particularly noticeable with the more brittle picrlte propellants, tic 
slotted tube form was introduced. This is a tube which is slit all the way down. The 

sticks, therefore, are less likely to be in a state of mechanical stress before firing. 

As soon as the propellant starts to burn it opens up and relieves internal pressure in the 
sticks, 

(c) Multitube propellant - This consists of short cylindrical grains, whose length is about 
2.1/2 times their diameter. The cross section shows a central hole, which is surrounded 
symmetrically hy six equal holes. Each hole is approx, 1/lOth the total dian»ter of the 
grain. As the grain burns, its total surface increases (seven holes increasing as one 
external circumference decreases) so that this shape is ' progressive *. For a given marl mm 
pressure, the maximum is reached rather later in shot travel than with cord or tube and the 
pressure is more sustained, thus giving a higher nuzzle velocity. But after the webs have 
burnt through, the grain breaks up into six internal and six external •slivers' which are 
highly degressive so that "all burnt" is rather earlier than for cord or tube, 

FLASH AND SMOKE 

76. Tte gases released at the nuzzle on firing a gun may cause flash or smoke. Since they are 
released with considerable force (nuzzle blast), they may disturb dust on the ground giving rise to 
a dust cloud. Smoke, flash and dust are undesirable, since they result in the loss of concealment 
and, particularly in direct shooting, interfere with laying and the observation of tracer. 

Flash is the ignition of hot gases in contact with the oxygen of the atmosphere. 

77. Flash may be prevented by: - 

(a) Making the propellant cooler burning so that the liberated gases are not hot enough to 
combine with the atmospheric oxygen. 

(b) Including picrite in the propellant. When burnt this substance gives off a large amount 
of nitrogen which dilutes the concentration of carbon monoxide and hydrogen and prevents 
its forming an ignitable mixture with the atmospheric oxygen, 

(c) Adding certain metallic salts (e.g. of potassium) to the propellant. This slows down 
the process of reaction of the carbon monoxide and hydrogen with the atmospheric oxygen. 

78 . The equally undesirable features of flash and smoke, although governed to a major extent by 

the actual coiqposition of the propellant, are also affected by the ignition and the peculiarities 

of the gun and charge. Unfortunately, a decrease in flash can sometimes only be achieved at the 

expense of an increase in smoke, and vice versa. In fact, the term M flashiesa” (or "smokeless") 

as applied to a particular nature of propellant expresses the intention but not recessarily the 
result, i.e,, a charge described as flaahless may in some guns and some conditions give a full flash. 

The products of combustion of a flashless charge contain carbon mtxioxide and are therefore 
poisonous, 

79• Although considerable progress has been made, cartridges have not yet been produced which are 
both smokeless and flashless. The problem is greatest with the high performance guns, i.e,, those 
giving a high MV and working at a high chamber pressure. 

The present policy ia:- 

(a) For indirect fire weapons (Field Branch and H.A.A. in the ground role) flash is not 
acceptable because of enemy flash spotting at night. Smoke is therefore accepted as the 
lesser evil. 

(b) For direct fire weapons i.e. anti-tank, etc., smoke is unacceptable for reasons of loss of 
concealment and interference with laying and the observation of tracer. Flash is accepted 
as the lesser evil, although every attenpt is being made to reduce it. 
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PEOPERTIES OF THU COMTONER Pi APPELLANTS 

80. The chief characteristics and paints of difference of the main types of propellant a are shown in 
the following table:- 


Type 

Modern double-base 
(flashing) cordites 

__ 

Pic rite (flash¬ 
less) propellants 
e.fl. 

Early single¬ 
base propellant 

e.g. 

Modem single-base 
(flashless) propellant 

e.g. 

Propellant 

W, Y7M 

SC, HSC 

N, NQ 

NCT 

NH 

FNH 

Form 

Completely colloidal or 
gelantinous. Used in 

"sticks" and bundled. 

Not entirely coll 
short lengths or 
(N, may also be 
used in sticks). 

oidfil and slightly brittle. Used in very 
"grains". Filled loose. 

Ignition 

Fairly easy with moderate 
quantity of gunpowder. 

Difficult. 
Requires more 
gunpowder than 

W or TC.:. 

Fairly difficult. 

Difficult. 

Smoke 

Little 

Considerable, 
but partly due 
to more powder 
for ignition. 

Moderate 

Considerable, bul 
partly due to 
more powder for 
ignition. 

Flash 

Considerable, particularly 
in high pressure guns. 

Practically none 
in many guns, 
but may be 
considerable in 
high pressure 
guns. 

Considerable 

Practically none 
in many guns, 
but may be 
considerable in 
high pressure 
guns. 

Erosion 

Moderate 

SC moderate 
HSC consider¬ 
able. 

Little 

Moderate 

Moderate 
but less 

NCT 

Little 

Power 

(inverse of 
bulk) 

Good 

SC Good 

HSC Better 

Low 

Moderate 

Moderate 
but less 

NCT 

Low 

Regularity 
of burning 

Good 


Should be good 

Moderate 

Good 

Fouling 

Little 

Rather bad. 
Frequent 
cleaning of 
mechanisms ia 
desirable. 

Fair 

Rather bad. 
Frequent 
cleaning of 
mechanism is 
desirable. 

Resistance 
to ageing 

Good 



Bad 

Good 

Effect of 
moisture 

Slight 


Very slight 

Bad 

Poor 


Very alight except at 
extreme high temperature. 


Bad 

Promotes less of residual 
volatile solvent giving 
change in ballistics. 

Storage in hermatically 
sealed containers desirable, 

Effect of 
cold 

Exudation of nitro¬ 
glycerine may take place 
at low tanperatures. 

Not likely normally. 

Practically nil 

None 


N0‘1ENCLATUKK 

81 . Nature - The nature of the propellant ±9 indicated by a letter or conbination of letters, but 
the significance of a particular letter may vary according to its positicai in the combination. 

The various letters used are shown in the following paragraph. Seme of the letters describe 
propellants not in use with Field Branch Artillery ammunition, but a conplete list is given in order 
to complete the picture and provide for a ny future developments. 



































































The use of three figure sizing giving dimensions to one-thousandth of an inch or two figure 
sizing giving dimensions to one-hundredth of an inch is related to the composition and production 
process of the propellant. 

The following are examples of propellant identification code letters combined with shape letters 
and size figures:- 


Cordite 

Granular 

NC Powders 

Cord (stick) 

Ribbon 

Tubular 

Slotted Tubular 

AN .048 

N .O48 

NQ .050 
sc .048 
w .057 

WM .017 

NQ/R 014 x 048 

sc/t 198-100 

W/T 206-100 

WKi/T 211-100 

fy/s 164-048 

N0/S 164-048 

FNH 057 

FNHP O 38 

NH 050 


82, Identification code indication nature of propellant - The follov/ing code is used in the marking 
of gun and mortar cartridges. 


DESIGNATION OF PROPELLANT 
(Nitrocellulose powders) 


IDENTIFICATION 
LETTERS, ETC . 


Nitrocellulose rifle powder Ilk. 8 Z, 

NCRP ( 8 Z) 

Neonite No. 9 

NRN9 

Neonite No. 12 

NRN12 

NCT powder (U.S. NO(pyro) i.e.1914-1 8 production) 

NCT 

NH powder (U.S. Hercules NH) 

NH 

NH powder (U.S. Dupont 1® - later M. 6 ) 

NH 

FNH Powder (U.S.Dupont FNH - later M.1) 

FS« 

FNH powder (U.S. Hercules FNH - later M.4) 

FNH 

FNHP pcw/der (U.S. Dupont production for D.K.) 

FNHP 

FNHP powder (U.S.Hercules production for UJC.) 

FNHP 

(Nitrocellulose - nitroglycerine compositions) 

Ballistite B 

BAL.B 

Cordite 

A 

Cordite AN 

AN 

Cordite ASN 

ASN 

Cordite CD 

CD 

Cordite HSC 

HSC 

Cordite KSCK 

HSCK 

Cordite 1C 

1C 

Cordite UD 

m 

Cordite MDC 

MDC 

Cordite EDB 

RDB 

Cordite SC 

SC 

Cordite W 

W 

Cordite WM 

WH 

Mi*X (U.S. Dupont) 

M2*X 

81 run, mortar powder (U.S. Hercules) 

HERC81 TTrs. 

FNHDB (U.S. Hercules FNH - later M.2^ 

FNHDB 

FNHDB (U.S. Hercules FNH - later M.5) 

FNHDB 


(Nitrocellulose - nitroglycerine - picrite compositions) 

Cordite NF 
Cordite N 
Cordite NQF 
Cordite NQ 
Cordite NP 


NF 

N 

NQF 

NQ 

NP 
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(Nitrocellulose - ni tro glycerine - pic rite compositions) 


Cordite NQFF 

NQFP 

Cordite N2F 

N2P 

Cordite MNP 

MNF 

Cordite MNQF 

MNQF 

Cordite MNF2F 

MNF2P 


83. American propellants - The British nctaenclature and identifi cation letters for U.S. gun 
propellants are not the same as those now used by the Americans. In amplification of the 
corresponding D.S. designations given in para. 82 the following ia a brief sunmary of the positions 

NOT These letters adopted by us in the 1914-18 war was to indicate "nitrocellulose tubular", have 
not been used in the U.S. where the propellant was designated "powder propellant 
nitrocellulose (pyro)" and is now obsolete. 

NH These letters were in use in the U.S. to mean "non-hygroscopio" In the designation of both 
Hercules and Dupont smokeless cannon powders when we began to Import these propellants in 
1940. We used the letters in the designation "NH powder" which we adopted for both. 

Later only the Dupont powder was produced and in time became known in the U.S. as "powder 
propellant M.6". We have continued to use the designation "NH powder". 

FNH These letters were in use in the U.S. to mean "flashless, non-hygroscapic" in the 

designation of both Hercules and Dupont flashless cannon powders when we began to import 
these propellants in 1940 . We used the letters in the designation "RNH powder" which we 
adopted for both. Later, under American nomenclature, the Hercules powder became 
"powder propellant M.4" and the Dupont, "powder propellant M.1" and the letters FNH were 
used only as marking to indicate a flashless performance in a given gun irrespective of 
the composition. In time only the M.1 was produced and this we have continued to call 
"FNH powder". 

PNHP These letters have not been used in the U.S. nomenclature but were adopted in British 

nomenclature for Hercules and EXipont flashless aannon powders specially produced to meet 
a British requirement in 1940. Later only the Dupont powder was produced. 

FNEU3B These letters have not been used in the U.S. nomenclature but were introduced in the 
British designation of the two Hercules double base flashless cannon powers imported 
during the 1939-4-5 war. Under American nomenclature these propellants were later 
designated "powders propellant M.2 and M.5". Neither ia used in British ammunition 
and the letters have remain unchanged. 

84. Propellant shape letters and size figures - With certain exceptions, the designation of a 
propellant includes also the shape and the size dimensions in which the propellant is produced. 

The exceptions are the propellants which are normally in the finer granular forms and comprise: - 

Nitrocellulose rifle powder Uk. 8Z 
Neonites No. 9 and No. 12 
Ballistite 
MW 

81 nm. mortar powder 

The shape (i.e. physical form) (Fig. 2) in which the propellant has been produced is normally 
Indicated by the use of a single code letter as a suffix to the identification code given above. 

The shape code letter is always preceded by an oblique stroke to separate it from the 
propellant identification letters. The shape letters used are:- 

M Multi-tubular (miltiple perforations) granules 

R Ribbon (strip) 

S Slotted tubular cord 

T Tubular cord 

Z Scroll 

No shape letter is used to indicate propellant in cord (stick) form because this is the 
normal. 

Likewise, the suffix letter M is not used in connection with U.S. propellants because 
"multi-perforated" is the American normal. 
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The nominal size dimensione corresponding to the shape in which the propellant has been produced 
follow the shape letter, where used, and are given by the appropriate numerals and signs as follows: - 


Cold or stick 
Multi-tubular 
Ribbon or strip 

Scroll 

Slotted tubular cord. 
Tubular cord 


Diameter, e.g. 16 or 182 

Mean thickness of webs between perforations, e.g. 055 
Thickness and width of strip separated by multiplication sign, 
e.g. 014 x 048 

Thickness of sheet, e.g. 008 

External and internal diameters of tube separated by minus sign, 
e.g. 206-100 

As for slotted tubular cord. 


MULTIPLICITY OF HtOPSLLANTS 

85. Multiplicity of propellants in the same equipment is undesirable for the following reasons: - 

(a) Charge temperature corrections differ from propellant to propellant. 

(b) The wear/MV relationships are different, so that charges of different natures of propellant 
will not match ballistically in the same gun. 

(c) EPC values vary from nature to nature. 


These factors all entail unnecessary complications and extra time and trouble for the user, 
especially at calibration and in predictated shooting. 

Owing to limitation of production oapacity in the country, multiplicity of propellants is, at 
the moment, unavoidable. 


Chapter 2 
Explosives 


Section 3. High Explosives 


DEFINITION 

86. A high explosive may be defined as a material which can be detonated and is normally used to 
give detonation. 

87. Properties of the ideal high explosive bursting charge 

(a) It should possess power and violence. 

Power is the ability of the e xplosive to do ircrk and is obviously dependent on the volume 
of gases formed at the temperature of explosion. 

The time required for the explosive to develop its maximum pressure ia not taken into 
account when determining the power, but is of the very greatest importance where violent 
blast and disruptive effect are required. The violence of a high explosive will therefore 
depend very largely on the rate of detonation. 

(b) It should be insensitive to ordinary shocks. 

It has to withstand handling, transport, shock of discharge and, with armour-piercing 
shell, the shock of impact. 

Sensitiveness to inpact and to friction is not always similar in the same explosive, 
although explosives which are very sensitive to the one are usually sensitive to the other. 
A rise in temperature of an explosive general^ increases its sensitive ness, as does a 
decrease in its density. 



USE OF INITIATORS, INTERMEDIARIES & BURSTING CHARGES 


DETONATOR 


IGNIFEROUS 

POWDER 


DISRUPTIVE 

<CE.) 


FUZE 


INITIATORS 


FUZE 


MAGAZINE 


C.E. EXPLODER 




INTERMEDIARIES 


TNT SURROUND 
OR TOPPING 


mm&l 

& AMATOL & 
V 50 to 70 30 it 


BURSTING 

CHARGES 


iUNPOWDEA 


IGNIFEROUS TRAIN 


DETONATING TRAIN 




(c) 

It 

should 

(a) 

It 

should 

00 

It 

should 

(*) 

It 

should 

(g) 

It 

should 

00 

It 

should 


be free from a tendency to detonate syxtpathetically. 
be stable in storage. 

be unaffected by damp and extremes of temperature, 
not form unstable or sensitive confounds with metals, 
be easily loaded to a high density, 
provide smoke for observation. 


COMPOSITION 

88. The basic high explosives are either obtained by the nitration of glycerine (dynamite and 
gelignite), cellulose (guncotton) or derivation of coal tar (lyddite and T.N.T.) or are compounds of 
nitrogen «dth mercury (fulminate of mercury) or lead (lead azide and styphnate) obtained by more 
conplex methods. P.D.X. is formed by the action of nitric acid on hexamethylene tetrandne, the 
process being known as "nitrolysis". P.E.T.N. is a preparation of pentaerythritol tetramine. 


89. The power and sensitiveness of these explosives vary within wide limits, and for this reason, 
various mixtures axe employed in order to balance the main requirements of high power, low sensitivity 
to ordinary shocks and sufficient response to initiation. (For exanple, at one erd of the scale, 

R. It X. is too sensitive to be used alcne as a bursting charge, whereas at the other end, anroonium 
nitrate is too insensitive. The one requires a deadening and the other an exciting agent). In the 
case of bursting charges, the proportion of the components are sometimes indicated as percentage 
following the nomenclature (e.g. "amatol 80/20" indicated a mixture of 80 per cent ammonium nitrate 
and 20 per cent T.N.T. ). 

90. There are also conpositions which, though not necessarily explosive in themselves, become so 
when mixed. Exenples of these are potassium chlorate and antimony sulphite, in which the former 
is the "fuel" and the latter the "agent". Small amounts of aluminium powder, mealed powder and 
sulphur are also used to increase the amount of heat and/or flame for initiators, and powdered glass 
to increase friction and promote initiation. Beeswax and paraffin wax are used mainly as 
desensitizing agents. 

CATEGORIES 

91. The high explosives used in gun shell are conveniently divided into the following groups or 
categories:- 

Bursting charges i.e. H.E. shell fllllnga 
Initiators (disruptive) 

Intermediates 

92. The bursting charge (Fig. 3) is normally chosen for its relative insensitive ness and for its 
power ard violence which determines blast and fragmentation respectively. 

93. The initiator (Fig. 3) is chosen for its ability to be brought to its full rate of detonation 
in a very short space of time either as the ultimate result of contact with flash or as a result of 
a relatively light blow. When detonated as the result of contact with flash it is said to "bum to 
detonation", a phenomenon in which, in effect, a part of the H.E, bums with explosive violence so 
producing a "self detonating" shock for the remainder. 

As ths H.E. initiators are thus necessarily very sensitive, the amount which can be safely used 
in a gun projectile are small, and it nust be carefully supported. Usually the initiator is carried 
in a small copper detonator shell. 

94. The intermediary (Fig. 3) has to pick up the small inpulse from the H.E. initiator, anplify 

it ard pass it on as a detonation inpulse adequate to secure the efficient detonation of the burster. 
As they are necessarily required in somewhat greater quantity than the H.E. initiators, the 
intermediaries are less sensitive than the initiators. When used between the magazine of a fuze 

aid the burster in the shell, the intermediary is usually called the "exploder" which in fact is a 
rather misleading term. The American term "booster” is more descriptive. 

The H.E. explosive system in a shell, or in any ammnition store mist conform to the principle 
of continuity of detonating train, i.e. , once the detonation has been initiated, there mist be no 
gap in the train of H.E. sufficient to result in the dissipation of the detonating inpulse. 

The "one-way traffic" diagram (Fig. 3) illustrates the use of initiators, intermediaries and 
bursters. The igniferous initiator and powder bursting charge is included to conplete the picture. 
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The characteristics of the various high explosives met with la Field Branch Artillery amrmnition 
will now be considered individually. 

BURSTING CHARGES l.e. H.E. SHELL FILLINGS 

95. T.N.T, (trinitrotoluene) - This is a pale yellow substance with a melting point somewhat below 
the boiling point of water. It has a low sensitivity (as have all bursters) and is normally filled 
into the shell cavity in molten condition and allowed to set. 

It la ahemically inert and is unaffected by moisture. Modem T.N.T. which is pure is unaffected 
by ordinary variations in temperature, although extremes of heat can cause an oily and explosive 
exudation which may get nipped in the threads and thus cause a premature. 

It has little or no effect on metals. 

T.N.T. may be used alone as a bursting charge and also as an ingredient in a considerable number 
of mLxed high explosives, such as the amatols, R.D.X./T.N.T. and pentolite. 

As very little smoke is given off on detonation, either a smoked-pellet may be inserted, or a 
smoke mixture incorporated in the main filling to assist observation. 

96. Ai wnnnlu m nitrate - As with T.N.T,, only the purest is used, as the lower grades contain 
impurities that affect the stability of the mixture in the case of amatol, should the T.N.T. also be 
of low grade. 

Ammonium nitrate is a white crystalline solid, is very hygroscopic and when wet attacks metals, 
some of the corrosive products being very sensitive. 

It is too Insensitive to be used alone. 

97. Amatol - The name "amatol" covers a range of mixtures of ammonium nitrate with T.N.T., the 
percentage composition of the mixture, being shown thus - amatol 8Q/20. The first figure refers to 
the percentage of ammonium nitrate in the mixture, the other to the percentage of T.N.T. 

This intimate mixture of T.N.T. and amaonlum nitrate is more powerful but leas violent than 
T.N.T. Broadly speaking, in. the amatols, increase of ammonium nitrate content corresponds to 
deoreaae of sensitivity and violence but increase in powder. 

Ajtmonium nitrate being hygroscopic and water soluble, amatols nust be kept dry, in which latter 
condition they are stable and inert. 

Because of the hygroaoopicity of the nitrate the interior of shells are protected by copal 
varnish and other metal parts by R.D. cement, in addition to special sealing arrangements. 

Amatol is made by stirring the nitrate Into molten T.N.T. and this mixture is either poured 
into the shell as with T.N.T., or forced in by sarew action if the mixture is too "stodgy” as it is 
with 80/20. 

Amatol was used as a bursting charge mainly in order to economise with T.N.T., the nitrate being 
cheap and easy to produce. This type of filling is now obsolescent. 

In view of their lower violence, the lethality of amatol shell from the point of view of 
fragmentation is not as good as that of the sarra shell filled with T.N.T. 

98. FEN/D. 1 - This consists of pentolite desensitised by the incorporation of wax, usually to 
about nine per cent of the weight of the mixture. This desensitized pentolite is used as a main 
filling in small 0 alib re shell only. 

99. R.D.X. - This is a white crystalline solid and another very powerful and very violent hi gh 
explosive of too great a sensitivity to be used alone as a burster. mItwH with 40 to 50 per oant 
T.N.T., the mixture is suitable for use as a burster in shell, as also are sane mixtures of R.D.X. 
and beeswax. R.DJC. is not affected by moisture or temperature variations and has no effect on 
metals. 

CONSTITUENTS 

100. The constituents and their percentages used in the principal bursting charges are given in 
Appendix D. 

00IE FOR HIGH SXFIDSIVE FILLINGS 

101. Details of the abbreviated code letters and numbers stencilled on the shoulder or body of 
projectiles to denote the particular nature of H.E. filling are given in Appendix D. 

INITIATORS (DISRUPTIVE) 

102. Fulminate of mercury - This consists of small grey or brownish-grey crystals resembling fine 
sand. It Is very sensitive to shook, flame and friction. When ignited it burns to detonation 
very quickly. It tends to become rather less sensitive when compressed and in this oondition it 
is said to be "dead pressed". 

Warm damp storage has a harmful effect on fulminate, decomposing it and causing interaction 
with the metallic envelope. Hot dry storage also renders fulminate unserviceable, especially when 
in the small quantities, four to six grains, used in fuze a. Consequently, fuzes fitted with 
fulminate detonators oust be protected from heat as miah as possible, particularly from direot 
sunlight. 
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It is rarely used alone. Its oonmonest application being as a sensitizer in igniferoua initiating 
mixtures. 

103. Lead azide - In appearance it is in the form of very small crystals, like fine white sand. It 
terxls to bee one greyish bream on exposure to light owing tc* slight decomposition. It is not as 
sensitive to blows as fulminate but somewhat more sensitive to friction. 

Owing to changes in the crystals which take place when the substance is wet and which render it 
progressively more sensitive, lead azide must be kept dry, and warm danp storage avoided. 

It is widely used in disruptive detonators, and if required to be initiated by a blow, such 
detonators are frequently sensitized by a layer of sensitive igniferoua initiator. 

10i*. lead styphnate - This is a light yellowish brown crystalline powder. It is rather less 
sensitive to friction and inpact than fulminate but bums rapidly to detonation and is unaffected by 
moisture or temperature,, It is not used alone,, 

105. A.S. A. - This is a mixture of lead azide, lead styphnate and a small proportion of aluminium 
powder. It is bright orange in colour and is very sensitive both to flash and to blows. It is stable 
in dry storage. 

It is enployed widely in disruptive detonators and does not require sensitization as does lead 
azide. It is used in the lower disruptive detonator in graze action percussion fuzes under an 
igniferoua detonator. 

106. AZY - This is a composite filling used in detonators of fuzes and consists of increments of 
initiating "A" mixture, lead azide and composition exploding (CE) in varying proportions pressed in 
layers one above the other. 

107 . a - This is a conposite filling used in detonators of fuzes and consists of increments of 
lead azide and composition exploding (CE) in varying proportions pressed one on top of the other. 

108. Ag - This is also a conposite filling used in detonators of fuzes and consists of increment a 
of initiating * A' mixture and lead azide in stated proportions pressed one on top of s the other. 

CONSTITUENTS 

109 . The constituents and their percentages used in the principal disruptive initiators are given in 
Appendix C. 


IhTKwMFTtlATES 

110. C.E. (conpoaltion exploding) or tetryl - This is a pale yellow crystalline powder which is 
stable under ordinary conditions of temperature and moisture. 

It is a powerful and violent high explosive of intermediate sensitivity, such that it can be 
caused to detonate correctly by the detonation in oontact with it of an acceptably small quantity of 
disruptive initiator. 

It is widely used as a filling in fuze magazines and in small quantities to complete the 
detonating train between successive parts of a high explosive train. In powder or in pressed form 
it is also used as the "exploder" in H.E. shell. 

With effect from August, 1956, to facilitate production and inprove processing, approval was 
accorded for the use of 0.50? zinc stearate and 0.25^ graphite as additives to C.E. pellets for shell 
exploders and fuzed magazines, and with effect from February, 1957, composition HD.1212A was approved 
as an alternative to shellac or copal varnish for coating such pellets. 

111. R.D.X./beeswax - R.D.X. is an extremely powerful and violent high explosive of sensitivity 
rather greater than C.E. When mixed with beeswax its sensitivity is greatly reduced and, in this 
form it can be formsd into pellets. Such pellets are used in the exploder system of some H.E. 
shell, but owing to their low sensitivity they must be used to follow a reasonable quantity of 
intermediary of greater sensitivity, such as C.E. 

The advantage of using R.D.X./EW2 as an intermediate lies in the fact that it builds up to its 
full rate of detonation very quickly so that the burster in the shell is thoroughly initiated at its 
upper end as well as lower in the shell cavity. 

112. P. E . T.N, or penthrite - This is a colourless crystalline solid and is an extremely violent 

and powerful explosive. It is too sensitive to be used alone as a burster, although this difficulty 
can be overcome by admixture with T.N.T. etc. It is unaffected by heat and moisture and has a 
stability approaching that of C.E. Its stability, however, is lowered by exposure to strong 
sunlight. 

113. Pentolite - This is a mixture of T.N.T. with P.E.T.N. , forming a pale yellow crystalline mass. 
The T.N.T. serves to desensitize the P.E.T.N. Various mixtures are used, but the caimenest contains 
50 per cent by weight of each ingredient and is known as pentolite 50/50 and is used as an 
alternative to C.E. in the magazine of fuzes, and as a burster for small calibre H.E. shell. 
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114. T.N.T. (trinitrotoluene) - As an intermediary, T.N.T. in crystalline flake form (T.N.T. grade 1 
exploder flake) can be used either loose or in the fora of prepreased pellets. 

It ia aoi?e sensitive than cast T.N.T., but leas ao than C.E a] and often an exploder system will, 
for this reason, have a T.N.T. intermediary at the lover end of the shell cavity only. Owing to 
their susceptibility to T.N.T. exudation from the shell filling, however, the use of T.N.T. crystals 
is gradually giving place to C.E. 

T.N.T. ia also sometimes used in the form of a cast tube surrounding the exploder cavity when 
the burster is amatol for example. This "T.N.T. surround", aa it is called, is used for a number of 
reasons, but when used with amatol it oan also be regarded as part of the intermediary system since 
T.N.T. is more sensitive and more violent than amatol and can thus be regarded as helping the exploder 
system to secure correct detonation of the amatol. 

OONSTITtlENTS 

115. The constituents and percentages used in the principal intermediaries are given in Appendix C. 


Chapter 2 
Explosives 

Section 4. Miscellaneous Compositions 


G-B'fSRAL 

116. This group of explosives broadly speaking Includes the mixtures which burn, but are not employed 
as propellants and whiah, under normal conditions of use, do not undergo detonation. 

These compositions used in amnunitLon will be considered ixxlividually. 

117. Gunpowior - This is easily ignited and for this reason is often used to ignite other explosives. 

It is, however, extremely vulnerable to moisture and produces large quantities of smoke. In the 
Service it is used in: - 

Igniters for cartridges 

Magazines of tubes, primers and igniferous fuzes 

Blank charges 

Delay compositions 

Time rings in ocmbusticm time fuzes 

Bursters (expelling oharges) in oar tain projectiles, e.g. base ejection projectiles. 

It consists of a mixture of potassium nitrate, charoo&l and sulphur in the proportions of 75*5 
per cent, 14.5 per cent and 10 per cent, respectively. These ingredients are ground, mixed in the wet 
condition, dried and granulated. The granular material resulting is sieved to give products of 
regular grain sizes. 

Gunpowder is very sensitive to flash and whan i mi ted burns with great rapidity. It is sensitive 
to moisture (since potassium nitrate is water solublej and if allowed to become damp , cakes on subsequent 
drying. 

ISulphurless gunpowder is a mixture of 70.5 par oent of potassium nitrate and 29.5 per cent of 
charcoal. It is employed as a priming. 

The rate of burning of gunpowder depends upon its grain size and is faster the smaller the grain. 

118. Fmse powder - general - Fuze powders as a whole are very sensitive to malsture, whiah in quite 
small quantities alters their rate of burning very considerably. 

( a ) 22 sec, and 30 aec. powders - These consist of 75 per cent potassium nitrate, l6 per cent 

charcoal and nine per oent sulphur. They are made with specially selected charcoal and under 
very carefully controlled conditions so as to produce powders which burn regularly and at the 
desired speed. 
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FUSE PRODUCING SUBSTAN(ZS 

127. These are similar to the smoke compositions, except that Instead of producing smoke, the 
composition on burning produces a flame. Various agents are used and salts or dyes are incorporated 
to give a distinctive colour to the flame. Common colours are yellow, green and red. 

The projectiles are similar in design, filling, fusing and functioning to solid composition 
charged smoke projectiles. Whereas smoke filled projectiles are uaed mainly In daylight, colour 
flare projectiles are used mainly at night or under conditions which are adverse to the observation 
of coloured smoke burst. 

CONCLUSION 

128. This brief survey of the charao tori atlas of explosives should make clear the extent to which 
they are affected by temperature, moisture, and directly or Indirectly, by the metals with which 
they are in contact. The metals themselves are also adversely affected by moisture, the rusting of 
steel and the corrosion of aluminium components can be serious if they are not adequately protected. 

As gunpowder is used in almost every component, the first thing to do Is to keep a ran ml tl on 
dry, and as propellants, detonators and caps, as well as metals, are adversely affected by heat, 
ammmition oust be kept cool and on no aocount exposed to direct sunshine for any time. 

It oust be emphasized that the ahnosphere always contains some moisture and it is from this 
insidious moisture that araninition must be protected, although, of course, the more obvious forms of 
water such as rein, dew or condensation will soon render gunpowder useless. 

To sum up, therefore, ammunition oust be kept: 


DRY 

COOL AND 

AWAY FROM DIRECT SUNSHINE 
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Chapter 3 
Cartridges 

Section 1. Introduction 


GLASSIFICATION AND COMPARISON 

12$. Cartridges may be classified as Q. F« or B.L. 

130. Q.7. cartridges - The propellant charge is contained in a cartridge case, usually mndn of brass 

(although steel cases can also be used) and carrying the means of ignition* Obturation is effected 
by the cartridge case, which expands against the walls of the chamber on firing. Ignition is 

achieved by means of a percussion primer screwed into the base of the case. 

Q.F. cartridges are divided into two sub-group a: - 

(a) Fixed rounds - where the cartridge and projectile are secured together and loaded as ok 
unit. 

(b) Separate loading ammunition - where the cartridge and projectile are loaded separately. 

In Field Branch Artillery only one system is in use, i«e., separata Q. P. 

131. B. L. cartridges - The propellant charge is contained in a fabric (usually silk-cloth) bag, to 
which is attached an igniter containing gunpowler, this being normally sewn on to one or both ends. 
Obturation is provided by the breech mechanism. Cartridges of this type are normally ignited by 
means of an electric or percussion tube inserted in the rear end of the vent of the breech mechanism. 
The flash from the tube ignites the gunpowder in the igniter, which in turn ignites the propellant in 
the cartridge bag. In Meld Branch Artillery percussion tubes only are used. 

The projectile and cartridge are loaded separately, 

COMPARISONS OF Q.P. (Separata loading) and B.L. CARTRIDGE SYSTEM 

132. The following gives briefly the advantages and disadvantages 

Q.P. CARTRIDGE B. L. CARTRIDGE 



It is light in weight. 


It is cheaper and easier to manufacture. 


No litter of empty cases after firing. 

In the case of a misfire the tuba can 
be changed without opening the breedh. 

More care required, under adverse weather 
conditions, to ensure igniter is kept dry. 

In general it may be said that the advantage of the Q.F. system decreases as weight and Line 
of ammunition increase. Fkrt where bursts of very rapid fire nay be required, Q. F. annunition is 
essential. 

THE CARTRIDGE CASE (Fig. k) 

133. Cartridge cases follow a oonmon design in the British Service. Tbs brass types are in one 
piece, solid drawn from a flat metal disc by a series of drawing and annealing operations. British 
steel cases are generally built up, the main components being the base and body. 

The base of the cartridge case ia enlarged to farm a flange to position the case in loading 
and to provide a mans of extraction after firing; it ia bared centrally and usually threaded to 
take the primur. The body is tapered slightly to facilitate loading and extraction whilst the 
mouth is reduced in thickness to assist expansion and prevent gas escape when the propellant is 
ignited. 


The charge is better protected from flash, 
spray and moisture. 

Quicker loading, no sponging out and no 
tube to insert. 

No risk of premature firing owing to 
smouldering debris from previous rounds. 
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Section thro’ TYPICAL CARTRIDGE CASE FIG.4 



Cartridge case a for separata loading may differ somewhat at the mouth according to the method 
used far the retention and protection of the propellant. 

Brass cases occasionally develop cracks spontaneously during prolonged storage. A crack near 
the base may be the means of putting the gun out of action and the daily check of ready^use cases is 
therefore most inport ant and necessary. Short cracks near the mouth can be accepted as they cause 
little harm, but oraeka elsewhere in the case should entail rejection. If a cracked case is loaded 
and fired, the propellant gases surge through the crack and erode the gun so severely that if a good 
case is subsequently loaded and fired it may collapse at the eroded spot through lack of support. 

the Cartridge baa 

134* These axe of different shapes and made of different material depending upon the nature and role 
of the equipment and the weight, type and size of the propellant used in the aosenfcly of the charge. 

Silk cloth is the approved material for the bags of B. L. cartridges, although regenerated 
cellulose rayon cloth class "A" and "B" is also approved as an alternative. 

Normal (variable) charges for Q. F. separate loading cartridges are usually filled In cambric 

bags. 

Blank cartridges, both B.I. and Q.F. when consisting of a charge of gunpowder are contained in 
silk cloth bags. 

THE PROPELLANT CHARGE (Fig. 5) 

135* This may be ™»de up of cords or sticks or it may be in gramlated form as grains. 

136 . When cords or stinks are used they are formed into bundles and tied with sewing silk or cotton, 
or in ttm case of heavier and bulkier charges with silk or shalloon braid to facilitate assembly 
into the cloth bag used for B. I. cartridges or into the brass case of Q. F. fixed ammunition 
cartridges. 

In the case of the 25 pr. (separate loading) cartridges the propellant used for the normal and 
incremental charges is filled into cambric bags to permit adjustment. 

In the case of Q.F. fixed and separate loading axnunition made up of card or atioka the base 
of the bundle is usually arranged to fit over and around the magazine of the primer. 

137* With granular propellents the charge is filled loose into the cloth bag in the case of B.I. 
cartridges arri into the brass case of Q. F. fixed a munition cartridges. If there is considerable 
free space in the brass aa so of a Q.F. fixed a munition round, the propellant may be confined to the 
rear of the case by means of a leatherboard cup shellacked into position and supported by a distanoe 
piece (e.ga, a cardboard tube) between the cup and the base of the projectile. 

Again in the case of the Q.P. 25 pr, (separate loading) normal and incremental charge portions, 
tte propellant is filled into oanbric bags. 

138. Tin or lead foil may be included as a decoppering agent. This may be in the form of a atrip 
wrapped around the cord or sticks and secured by sewing silk or in the form of sheet which is loosely 
crunpled «nd inserted after the charge is filled into the cartridge bag or brass case. 






-29- 


■ 







TYPICAL PROPELLANT CHARGES 


For Q, F. (Separate loading) Cartridges 


STICK CORDITE 
In CAMBRIC BAG 
for Normal charge portions 


GRANULAR NC 
in CAMBRIC BAG 
for Norma! charge portions 


Bundled STICK CORDITE 
in CARTRIDGE CASE 
for Super charge 


STICK CORDITE in FABRIC BAG 


GRANULAR NC in FABRIC BAG 
for Composite charges 


STICK CORDITE In FABRIC BAG 
for Super charge 
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CHABGB-TUrfS 

139. The following type of charge are used with FieId Branch Artillery Equipments:- 


(a) Service - The normal charge. It does not usually give the marinaim permissible ballistic 
performance obtainable with the equipment. 

(b) Super (formerly known as full) - The charge which gives maxi man permissible regular 
ballistics with the service weight of projectile. 

(c) Reduced - A charge which gives lower pressures and hence lower velocities than the normal 
Service charge. Wear is greatly reduced. The charge is often used for practice. 

(d) Fractional charge - With larger B. L. equipments the Service charge ia sub-divided to 
facilitate transport, handling and loading. 

(e) Incremental charge - With howitzers and certain separate Q.F. gun equipments the charge is 

up in increments to permit variation of the balli stic performance. 

(f) Psper a hot charge - Used with paper shot to test the mounting or carriage when Service 
rounds cannot be fired. 


(g) Blank charge - A charge of gunpowder or of small sized propellant sufficiently confined to 
give a report. Used for saluting aid training purposes. It must not be fired with any 

form of projectile. 

(h) Decopperdng charge - Tinfoil or leadfoil is incorporated in the charge, when necessary, to 
counteract coppering of the bore. Special decoppering charges, containing an extra amount 
of foil may be used for cleaning a badly coppered gun, although such charges are not a 
normal Service issue. 


140. Portions of cartridge which are removed during the preparation of the charge will be set aside, 
e.g* in an empty cartridge box for eventual return to the R.A.O. C. for destruction or for use should 
the cartridges have to be made up to a higher charge. In making up cartridges by replacing portions 
which have been removed, care must be taken not to mix different natures of propellant in the same 
cartridge. 

FROPELIANT PROOF AND CHARGE ADJUSTMENT 

14.1. The object of propellant proof and consequent charge adjustment ia to ensure that the 
ballistics obtained by the user from each charge that he fires are as near constant as possible from 
round to round and from day to day. 

A certain "lot" of propellant is chosen and the ballistics of a given charge weight (known as 
the nominal charge weight) of it determined accurately; this ia known as the "master standard". 

Other lota of the same propellant are then chosen and teated by firing against this master standard, 
and are known as "current standards". All other lota of the same propellant are then teated against 
one of these current standards; as a result an alteration is made to the charge weight of any lot to 
give the same ballistics as the current standard. This process is called "charge adjustment". It 
will be realized therefore, that the weight shown in the designation and which ia also marked on the 
cartridge is not necessarily the actual weight of the charge used. 

Each nature of propellant has its own master standard. 

Ballistic variations between cartridges of different lots of the same nature of propellant that 
have been so adjusted will be very small unless the lots concerned have undergone widely different 
storage conditions between the factory and the user. Nature to nature variations may however be 
large, since any two natures only give the same ballistic performances at a particular tenperatuie 
aid a particular state of wear of a given gun. Since the relationships "weai/ilT" and "charge 
temperature/kV" are different for different natures of propellant, it is evident that mixed natures 
of propellant will not give good results, and should never be used in practice, (but see para. 150). 

Not all charges, however, are adjusted, e.g., 25 pr. charge 1 (W or W.M.). Such unadjusted 
charges should not be used for unobserved shooting; and lots should not be nrixed since, with such 
charges, large lot to lot variations may occur. 
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Chapter 3 
Cartridges 


Section 2. Q.F. Cartridges 


142. Cartridges are used in two ways, farming - 

Fixed ammunition. 

Separate loading amounition 

143- With fixed amninition - The cartridge case is attached to the projectile, by indenting or 
coning the mouth of the case on to the rear erd of the projectile. 

144- With separate loading amminition - The projectile is not attached to the cartridge case. 

145- As a general rule, fixed amninition is used for anti-aircraft and tank and anti-tank guns; 
separate amminition being used for howitzers and guqAiowitzera. 

For Field Branch Artillery howitzers and gu^/howitzers, cartridge cases are fitted with a 
percussion primer screwed centrally into the base; this generally contains a magazine having a 
sufficient charge of fine grain gunpowder to dispense with the use of an igniter. 

Fixed ammunition should not be used in guns or gui\/howitzers which are designed to fire 
separate loading amnunition. In an ordnance which has fired separate amminition, the chamber is 
usually worn away at the point where the mouth of the case is situated, and if a fixed round be then 
fired, the front end of the case will expand into this worn portion and will be liable, therefore, 
to cause a jam. Secondly, in separate loading amnunition, the projectile mist never be inserted in 
the cartridge case and the two loaded as an entity, as, if this is done, the driving band will not 
correctly engage in the rifling and, on firing, propellant gases may be forced over and in front of 
the driving band and cause erratic ranging or even a premature. Thus with separate loading 
amminition, the projectile must be correctly ramned home before the cartridge is loaded. 

SUB-DIVISION OF CARTRIDGES 

146- For fixed amnunition, cartridges may be sub-divided into 8 categories i.e., normal, super 
velocity, super, high velocity, reduced, clearing, paper shot and blank. Such charges cannot be 
varied, and can only be used for the specific purpose for which they are introduced. 

For separate loading guns and gun/hovritzers, cartridges are usually sub-divided into normal 
(which are variable) and super, paper shot and blank which are not variable. Incremental charges 
for use in conjunction with the variable sections of the normal charge and in certain instances with 
super charges may also be supplied. 

DESIGN OF CARTRIDGES 

147- Fixed ammunition charges are normally cylindrical in shape. 

In nearly all eases the propellant used is cordite in the form of sticks. The sticks are 
formed into bundles tied with sewing silk and are then inserted in the cartridge case. If granulated 
powders such as NS or FNH are used these are usually filled loose into the case. 

Separate loading ammunition charges, other than the normal charge, are similarly made up, but 
in such instance a the mouth of the caae is closed by a le at he it oar d cup, to prevent the charge 
being ejected on loading and handling. 

14fl. Q.F, 25 pr. (separate loading) cartridges - Normal charge sections and incremental charges are 
contained in cambric bags, the material being dyed different colours to facilitate ready identifica¬ 
tion of the 1st, 2nd and 3rd portions. The mouth of the case is closed by a leatherboard cup which 
has a lifting be eke t to facilitate removal for adjustment of the charge. 

Super charges are not adjustable, and are consequently inserted (tied with silk sewing but not 
enclosed in a bag) loose in the cartridge case. For this reason the mouth of the cartridge case is 
closed by a leatherboard cup which has no lifting becket and which is secured by shellac. 
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Chapter 3 
Cartridges 


Section 3. Types of Q.F. (Separate loading) Cartridges 
used in Field Branch Artillery Equipments 


Q.F. 25 ra. GUN 

149. In this instance the term "cartridge" is applied to the brass cartridge case assembled with the 
percussion primer, propellant charge and retaining cup, 

NORMAL CHARGES (Fig. 6) 

130, The normal chArgc consists of three portions, each contained in a coloured cambric bag: - 

1st portion (red bag) 1st charge ) ) 

2 nd portion (white bag) ) 2nd charge ] 

3rd portion (blue bag) ) 3ni charge 

Tte coreplete charge is usually conposite, i«e. , made with two sizes of propellant which may 
be of different natures,, The propellant may be either cordite or NC powder:- 

(a) Cordite charges (typical) 

The sraller diamster cordite, in sticks of two lengths, is used in the 1st (red) portion, 
the longer stickB being tied round the shorter ones to form a recess to accomodate the 
primer. Alternatively sticks of one length may be used to form a ring-shaped charge 
similar to that for NC powders. 

The larger diameter cordite is filled loose into the 2nd (white) and 3rd (blue) bags. 

Foil, when used, is placed in the blue bag which is also fitted with a lifting be eke t, 

(b) NC charges 

The smaller sias grains are used in the 1st (red) portion which is shaped in the form of a 

ring either by pulling the mouth of the bag over the closed end and sewing together with 

silk, or by closing the mouth by sewing and stitching it to the other end of the charge. 

To facilitate assembly, the ends, will, in future, be left free. 

The larger size grains are filled into the 2nd (white) and 3rd (blue) bags, foil, when 
used, being placed in the latter. 

Charges were formerly held in the case by two paper strips diametrically opposed, secured 
to the case with shellac, the ends being turned over end shellacked together. In current 
production, security of the charges is achieved by the use of tightly fitting closing cups. 

(c) NQ charges 

Two types have been approved. The earlier type made up as described in (a) above and a 
latter type where all three portions, although filled to different waij^nta, are assembled 
with the propellant cut to the same length (see Fig. 6). 

151 - The mouth of the case is closed by a leathesboard cup (two cups were used in some early 
production cartridges) which has a lifting becket to facilitate removal for adjustment of the cbarge 0 

SUPER CHARGES (Fig. 6) 

152. The super charge may be filled to different charge types, each type consisting of a bundle of 
aordite sticks of one size only, tied with sewing silk but apt enclosed in a bag. Charges of early 
manufacture contained sticks of two lengths, the longer sticks being tied around the shorter ones to 
form a recess for the primer. 

Tin or lead foil, loosely crunpled, is placed on top of the charge or wrapped around the charge. 
Super charges are not adjustable. For this reason the mouth of the cartridge case is closed 
by a leatherboard cup which has no lifting becket and is secured with shellac. 

NOTE:- For firing the 20 lb. A.P. shot the weight of the super charge is increased by a super 
charge ire re ms nt which is placed in the mouth of the cartridge closing cup. 

153. All normal and super charges are based on method of filling design DD(L)l12J+2 but there are a 
number of marks of cartridge within the M. of F. and the arrangement of propellant (and sometimes 
components) may vary considerably within each mark. Variations in arrangement are known aa charge 
types and are detailed in Appendix E. Part 1. para, 3 and Section 2 Table 2 R.A.O.S. Volume 4- - 
Ammunition, Pamphlet No. 7 Part 2. 
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TYPICAL EXAMPLES-SEPARATE LOADING CARTRIDGES - QF 25PR 


NORMAL (VARIABLE) CHARGES 


BAGS FILLED CORDITE OR GRANULATED N£ POWDER 


RED BAG 
PORTION 


BLUE BAG 
PORTION 


WHITE BAG 
PORTION 


BLUE BAG 
PORTION 


WHITE BAG 
PORTION 


RED BAG 
PORTION 


PRIMER screwed Into 
CARTRIDGE CASE 


SUPER CHARGE 


INCREMENT CHARGES 


LEATHERBOARD 
CLOSING CUP 


For NORMAL (VARIABLE) CHARGES 


Ribbon cordite 
in fabric bag 


FOIL (Lead or Tin) 
DECOPPERING AGENT 


PROPELLANT 
(Cord Cordite) 


For SUPER CHARGE 


Chopped cordite In 
celluloid container 


PRIMER screwed into 
CARTRIDGE CASE 
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rNCREMENT CHARGES (Pig. 6) 

154. Intermediate charge increment - The charge, which is contained in a white cylindrical cambric 
bag, choked at the mouth with sewing silk and marked axially with red stripea 5/B inch wide at 
5/8 inch intervals, is for use with charge 1 or 2 only. 

1 55 . Super charge increment - This charge was introduced to supplement the super charge when firing 
20 lb. A.P. shot and my not be used with any other projectile. Two types have been introduced 
viz. 


5.1/2 oz. NQ/S 13^-040 in celluloid container 

4.1/2 02 . chopped (0.25 inch) WM 06l in celluloid container. 

Only a few lots of 5.1/2 oz. NQ/S increment have been produced, since the brittleness of the 
propellant makes satisfactory cutting impossible. For this reason and because a flashing 
propellant such as WM is more suitable for the anti-tank role, the 4.1/2 oz. WM 06l incr eme nt has 
taken its place. 


ISSUE AND PREPARATION 

156. The chargee are issued and prepared for firing as follows: - 

(a) Charges 1,2 and 3 - These charges are issued together in the cartridge case, the complete 
unit for ming charge 3. To prepare charge 2, the blue portion must be removed, leaving 
the red and white portions. To prepare charge 1, the blue and white portions must be 
rerroved, leaving tte red portion only. The portions of cartridges which have been removed 
cannot be used to make up other charges i. e. the white arkl blue portions together will not 
make charge 2 nor will the red and blue. 

(b) Charge super - This charge is issued as a separate conplete unit in a cartridge case. 

It requires no preparation neither can it be broken down to form charges 1, 2 or 3. 

(o) Charge super plus increment - This charge is made by the addition of a super charge 

increment which is placed in the mouth of the cartridge case closing cup. This charge 
may only be used when firing 20 lb. A.P. shot . 

(d) Intermediate charge a - These are provided to enable a high trajectory to be used at all 
ranges, the high trajectory being required:- 

(i) To clear crests. 

(ii) To give a large variety of angles of arrival, and hence angles of inpact, so that 
tlie beat use may be made of shell and fuzes. 

In nountainous country the number of charges normally issued may not be sufficient to 
enable all the ground within the range of the gun to be covered. It may be inpossible to 
hit a given target with a certain charge because the shell oamot be dropped in behind the 
crest, due to the shape of the trajectory given by that charge; the next lower charge 
may not have the required range to reach the target. Intermediate charges are, therefore, 
provided for some equipments; in the case of the Q.F. 25 pr. gun they are:- 


First charge 

+ 

1 

intermediate 

increment 

Second charge 

+ 

1 

intermediate 

increment 

Second charge 

+ 

-2 

iivUkiHDbdiate 

incrercentB 
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Chapter 3 
Cartridges 

Section 4. B.L. Cartridges 


GENERAL 

157. B.L. cartridges are normally of cylindrical shape. 

In nearly all cases the propellant used is cordite in the form of sticks. The sticks are 
formed into bundles tied with sewing silk, or, in the case of heavier cartridges, with silk braid, 
in order to secure rigidity of shape and facilitate Insertion into the bag, and subsequent loading 
into the chamber of the ordnance. In those cartridges filled with granulated powders such as N, 

J«H or FNH, the propellant is filled loose. 

The charge ia inserted into a bag. The cpen end is then closed by the igniter being sewn on 
to it. Where two igniters are used the second igniter is sewn to the bottom end of the bag before 
insertion of the charge* 

Liftin g beckets of braid are fitted to the larger cartridges to assist handling operations. 
SUB-DIVISION OF CARTRIDGES 

158. For howitzers and gun howitzers, cartridges are necessarily sub-divided into part charges, 
vi 2 ., 1st (lowest), 2nd, 3rd, etc. 

For guns, sub-division is only resorted to for two purposes:- 

(a) Excessive weight and size of the full charge in the larger natures. 

(b) The use of a full and reduced charge in one gun, as, for example, when half or two-thirds 
charges may be required for practice or other purposes, and it is found moat convenient 
to make the full charge up from two separate charges in the required proportion. These 
are tied firmly together with the ends butted by means of fairleads and lashings. 

MATERIALS 

159. The requisite qualities of material for cloth cartridge bags are:- 

(a) It mist be strong enough to withstand the wear and tear of transport and handling. 

(b) It should not deteriorate in store or be affected by the chemicals in the propellant. 

(c) It mist be entirely consumed when the gun is fired and must leave no smouldering 
particles or other residue. 

Accidents have occurred from this cause, generally when using blank cartridges or reduced 
charges, for which special precautions are laid down and should be carefully adhered to 
(see para. 311). 

160. The material for igniters (see paras. 105 to 18$) mist, in addition to possessing the above 
qualities - 

(a) be so close in texture that the gunpowder cannot come out 

(b) be permeable to the flaah fran the tube. 

Generally speaking, 3ilk cloth fulfils the conditions for cartridge bags and shalloon for 
igniters. 

In the past, cream serge, shalloon and cloth mixtures "A", "B" ani "Z" have been used as 
alternatives to silk-cloth but the use of these, except in an emergency, ia no longer permitted. 
Regenerated cellulose rayon cloth class "A" and "B" is, however, approved as an alternative to 
silk cloth. 

DIAMETER AND LENGTH 

161. Diameter - The cartridge should be large enough to ensure that some part of the gunpowder in 
the igniter will encounter the flash from the tube. 

162. Length - The cartridge should be long enough to ensure that, under all cowlitiona, the igniter 
will be close to the nuahrocm head of the breech mechanism or at least the distaixje between the tube 
and igniter is not excessive. 

In order to obtain the best possible regularity in ballistics, it ia essential that the length 
of the cartridge should, if possible, approximate to the full length of the chamber. 





DESIGN OP B. L. HOWITZER AND GUN/HCWITZER CARTRIDGES 
T£3.T Considerations governing design - Cart ridge s for B. L, howitzers and gun/ho wit ze rs are made 151 
of the 3 ame materials, but in a manner entirely different from that employed for B.I* gun cartridges, 
for the following reasons 


(a) The ordnance is intended for high-angle fire, henoe the charge is nuch lighter compared 
with that of a gun of the same calibre. 

(b) It ia a comparatively short piece of ordnance, therefore the charge must be quick-burning 
(small size cf cord or tubular cordite) so that the whole of the charge may be consumed 
before the projectile leaves the muzzle. 

(c) With such equipments, large angles of descent may be required at short as well as long 
ranges. These are obtained by altering the weight of the charge; therefore, a cartridge 
for a howitzer is made up in sections in such a manner that its weight can be readily 
reduced. 


1 £ 4 . Principles of design - The main principles in design are:- 

(a) The lowest charge must be stable, i.e., does not tend to fall over or lose its shape when 
loaded alone and so cause a misfire or delay in complete ignition. 

(b) The igniter, which is always fitted over the base of the lowest charge, is made of the 
largest possible diameter; this is to ensure not only that the flash inpinges directly on 
to the gunpowder but also that the igniter as nearly as possible covers the whole of the 
cartridge and causes good and regular ignition of the charge. 

For this reason the diameter of the rear end of the charge ia not less than the mw»-imum 
diameter of the aomplete cartridge, whenever possible. 

In most of the cartridges a nushrooro-shaped lowest charge ia therefore used. 

A number of cartridges have also been introduced in which, while the nushroom-shaped core 
ia retained, the auxiliary or incremental sections are farmed not as rings as formerly, 
but sb flat segments which are pliable enough to be fitted and secured around the stalk. 

In other designs the 1st charge and incremental sections are formed cylindrical, the 
portions being butted together and secured by webbing ties. 

l65« The substitution of segments for rings - Is rendered necessary by reason of the larger sizes 
of propellant used in the cartridges, as it is a matter of some difficulty to bend bundles containing 
these larger sizes of propellant into a formation of rings. It is also desirable because in the 
segments tte lengths of the sticks are arranged parallel to the core, the interstices forming a 
number of parallel passages proceeding from the igniter; the whole surface of the charge is, there¬ 
fore, in the most favourable position to receive the initiating flash. 

With the introduction of high-velocity howitzers and gu^/howitzers with long but narrow 
chambers, a very long stalk is employed which is nuch longer than is necessary for the stability of 
the lowest charge used. The reason for this is, that it has been found that the firing of-a anal3 
charge, seated at the end of a long chamber, is liable to cause excessive pressures due to "wave 
action", so with guns and howitzers having long chambers, where small charges are used, the charge 
is arranged to stretch the whole length of the chamber, or as nearly so as possible. 

The long stalk is very convenient for accomodating the desired number of auxiliary or 
incremental sections, which can be conveniently arranged around it in one or more tiers. 


ARRANGEMENT OP HOWITZER AND GGN/BOWITZKR CARTRIDGES 
166. Each section of tto cartridge is marked with a number to be used when the different charges 
are being prepared for firing. 

The core or main section, which carries the igniter, is always marked No. 1 (or one): the 
auxiliary sections. Nos. 2, 3, 4 (or two, three, four) and so on. 

Different charges are obtained by removing one or more of the auxiliary sections. Thus, in 
the case of a cartridge comprising a core (No. 1 section) and three subsidiary sections (Nos. 2, 

3 and 4 sections), the charges made up from this are:- 
Fourth charge Nos. 1 , 2, 3 and. 4 sections 
Third charge Nos. 1,2 and 3 sections 

Second charge Nos. 1 and 2 sections 
First charge No. 1 section. 

The weights of the sections are selected in such a manner as to provide for all ranges. 

Charges made 15 ) from other combinations are therefore unnecessary. 

Adequate overlap in the range is provided between consecutive charges. This su gg ests that, 
at the point of overlap, the lowest charge should, where possible, be selected, in order to conserve 
the life of the howitzer; it also has the advantage of giving a larger angle of descent. 

In certain equipments the "full" charge cartridge is filled and issued as a conplete 
cylindrical cartridge i.e. it is not adjustable. 
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Chapter 3 
Cartridges 

Section 5. Types used in Field Branch Artillery Equipments 


B. I, is. 5 INCH GUN (Pig. 7) 

1 67 . There are two main types of cartridges in the service: - 
Charge 1 
Charge 3 

The charge three cartridge Is made up in two portions, charge two and an increment tied 
together to provide charges of varying weights of propellant, thereby enabling suitable charges 
being used where variations of range and angles of descent are required. The increment charge is 
never fired separately. In addition, there is a charge for high angle fire, called charge one. 

All charges are contained in silk cloth bags. 

Tte charge two portion is closed at the rear end by an igniter stitched on, tin or lead foil 
discs being incorporated at the opposite end. The bag has four lengths of silk or shalloon braid 
stitched at one end by which the increment charge is secured to it. Later designs may have an 
igniter stitched to both ends with tin or lead foil sheet wrapped around the propellant, with tin or 

foil lnooxpozmtod in the outer end of the inaroment portion. 



B. L. 4■ Sin. GUN CARTRIDGE 

SEPARATE LOADING 


21b ISoz Cordite W.M 061 


IGNITER. — 
I 02 G. 12 


PROPELLANT 
(Cord Cordite) 


CHARGE THREE (Consists of CHARGE TWO plus INCREMENT CHARGE) 
10 lb 9oz Cordite N'S 164 -048. Mk I foil (M of F Design DD(L) 15776" 


CHARGE TWO PORTION (71b 9az) 


CHARGE THREE INCREMENT (31b) 


THREE 


IGNITER. 2 02 . 'A' \ 

PROPELLANT (Slotted Tubular Cord Cordite) 
FOIL (Lead or Tin) DECOPPERING AGENT^ 


FOIL (Lead or Tin) | 

DECOPPERING AGENT 


IGNITER, loz. G. 12 
sewn to Charge Two portion 
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168. Issue and preparation - The charges are issued and prepared for firing as follows 

Charge 1 - A conplete charge 1 is issued as a separate cylinder. It requires no preparation 
and cannot be used for building up charges 2 or 3« 

Charges 2 and 3 - These charges are issued together, the complete unit as issued forming 
charge To prepare charge 2, the portion marked three ia removed. 

Charge 2 cannot be broken down to form charge 1* 



B L. 5‘5in. GUN CARTRIDGE 

SEPARATE LOADING 


CHARGE TWO (Consists of CHARGE ONE plus INCREMENT CHARGE) 
Sib Sob. FNH 023. MK.2 (M of F Design D2(L) 4035/GF 187) 


CHARGE ONE PORTION (31b 3oz.) 


CHARGE TWO INCREMENT (21b 2oz.) 


^—PROPELLANT 
(Granulated Nitrocellulose Powder) 


IGNITER, 2oz. G 12 


IGNITER. 2oz. G. 12 


sewn to Charge One portion J 


CHARGE FOUR (Consists of CHARGE THREE plus INCREMENT CHARGE) 
'Jib 13 o? Cordite NOS 164-048 MK.I foil (M of f Design DD(L) 10612) 


CHARGE THREE PORTION (71b 3oz.) 


CHARGE FOUR INCREMENT |2lb lOoz.) 


IGNITER 


FOIL (Lead or Tin) 
DECOPPERING AGENT 


PROPELLANT-' 
(Slotted Tubular Cord Cordite) 


IGNITER, 2oz G. 12 (sewn to Ch; 


SUPER CHARGE 


IGNITER. 2oz. B 


IGNITER. 2oz. G.I2 


PROPELLANT (Slotted Tubular Cord Cordite) 


FOIL (Lead or Tin) DECOPPERING AGENT 
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B.L. 5.5 INCH GUN (Fig. 8) 

1 <j 9." There are 'four main types of cart ridge a in the Service, these being:- 

Charge 2 (short range portion) 

Charge 4 (long range portion) 

Super charge (for use with 80 lb. shell only) 

Paper shot 


The cartridges in this instance also are enclosed in silk cloth bags to which a gunpowder 
igniter is stitched to the end which is loaded ns sire st the tube. 

In order that variable charges may be used, they are made up in different weights of propellant. 
Charge three and an increment charge tied together form charge four. Tin or lead foil discs are 
incorporated with the increment charge, which is never fired separately. 

There is also a super charge marked "for 80 lb. shell only", this is also identified by a 1 
inch wide black band placed 7 inches from the end of the charge. 


170. Issue and preparation - The charges are issued and prepared for firing as follows 


Charges 1 and 2 - These charges are issued together, tte complete unit as issued forming 
charge 2. 

To prepare charge 1, the portion marked TWO is removed. These charges 
cannot be used for building up charges 3 or 4* 

Charges 3 and 4 - These charges are issued together, the complete unit as issued forming 
charge 4* To prepare charge 3, the portion marked FOUR is removed. 
Charge 3 cannot be broken down to form charges 1 or 2. 

Super Charge - This charge is issued as a separate complete unit. It requires no 
preparation and cannot be broken down to form charges 3 or 4* 


B.I» 7.2 INCH HOWITZER (Fig. 9) 

171. There are three main types of cartridges in the Service, these being:- 


Charge 3 
Charge 4 

Charge 5 increment. 


The charge 3 cartridge is made up in portions to provide charges of various weights of 
propellants, thereby enabling suitable charges being used where steep angles of descent and 
variations in range are required. Each portion is enclosed in a silk-cloth bag, the No. 1 portion 
has a head and care while Nos. 2 and 3 portions are of different weights and are shaped to fit around 
the core of the No. 1 portion. 

No. 1 portion is always fired. It may be augmented by portions Nos. 2 and 3, the three portions 
making a full charge. An igniter is affixed tc the base of portion No. 1 and two tapes, 1 inch wide, 
are stitched diametrically opposite each other to the sides of the bag to secure Nos. 2 and 3 portions. 

No. 2 and 3 portions vary in depth according to the quantity of propellant in each. They are 
secured and tied tightly around the core by webbing braid sewn to the cloth and tte ends tied in a 
bow. Two 1 inch tape fairleads are sewn to the cloth of each portion for the tapes of No. 1 portion 
to pass through, the latter being secured by a bow tie on top of the No. 3 portion. 

Other designs of charge 3 cartridges differ from the above in that the three portions are all 
made up cylindrical in shape, differing mainly in depth according to the quantity of propellant in 
each. The three portions are secured end to end by webbing ties. 

The charge 4 cartridge is issued as a complete unit. The propellant is contained in a 
cylindrical silk-cloth bag. Cartridges filled FNH have a gunpowder igniter attached to the base of 
the bag, while the mouth of the bag is choked with silk thread. Cartridges filled N/S have an 
igniter affixed at each end. 

A charge 5 increment, which has an igniter affixed at each end, is provided to form a super¬ 
charge for use with charge 4 in mark 6 howrs. only. 

172. Issue and preparation - The charges are issued and prepared for firing as follows: - 

Charges 1,2 and 3 - (WM, N or FNH propellant) - The charges are issued together, the 
complete unit as issued forming charge 3. To prepare charge 2 
the portion marked "3" is removed. To prepare charge 1 the 
portions marked "2" and ”3" are removed. 

Charge 4 (l?NH or N/S propellant) - This charge is issued as a separate unit. It requires 
no preparation and cannot be broken down. 

Charge 5 - This charge 1 h obtained by adding a charge 5 increment to ths charge 4 unit. 

Care should be taken, where possible, to ensure that the charge 5 
increment and the charge 4 unit are of the same propellant nature. 



WiO- 


B.L. 7-2 in. HOWITZER CARTRIDGE 

CHARGE THREE (Consists of CHARGE ONE plus INCREMENT CHARGES) 

1 3 |b- 11 oz. Cordite N CHS MK.I 161b. 3oz. 8dr. FNH 025 and 057 MK.I 

|M of F Design DD (L) 16276) (M of F Design DD (L) 13650 A) 





CHARGE FOUR 

241b. Cordite N/S 158-054 MK.I foil 
(M of F Design DD (L) 16405) 

CHARGE FIVE (Consists of CHARGE 
FOUR plus INCREMENT CHARGE) 


FOIL (Lead or Tin) 
DECOPPERING AGENT 


CHARGE FIVE INCREMENT (71b) 

(for MK 6 Howitzer only) 

Cordite N/S 190-054 MK.I foil 
(M of F Design DD (L) 19907) 


IGNITER. I oz. J 


PROPELLANT 
(Slotted Tubular Cord Cordite) 


IGNITER, 6oz. G.I2 gunpowder 


PROPELLANT 
(Slotted Tubular 
Cord Cordite) 


IGNITER, loz. G. 12 
gunpowder 


CHARGE ONE 
PORTION 
(61b lOoz 8dr) 


IGNITER, 6oz. A 
IGNITER. 6oz. G.I2 gunpowder 


CHARGE ONE 
PORTION 

(61b I loz FNH 025) 


CHARGE THREE 
INCREMENT 
(41b 14oz 8dr) 


CHARGE TWO 
INCREMENT 
(21b 2 oz) 

I_ 


PROPELLANT (Cord Cordite) 


CHARGE TWO 
INCREMENT 
(21b 3oz 8dr FNH 025) 


PROPELLANT (Granulated 

Nitrocellulose Powder) 


IGNITER. 6oz. B 


CHARGE THREE 
INCREMENT 
(71b 5cz FNH 057) 
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Chapter 4 
Means of Ignition 


Section 1. Introduction 


IGNITICW OF THE PROPELLANT CHARGE 

173« The propellant charge is ignited by tile firing of an igniferous initiator, i.e., by the impact 
of a striker on to a percussion cap assembled in the base of the primer or tube. The small flash 
given by the initiator i.e. the percussion cap is picked up and amplified by a gunpowder charge 
contained in the magazine portion of the primer or tube. This charge is normally sufficient to 
ensure that the spaoe in the chamber of the gun surrounding the propellant charge is rapidly filled 
with gases of sufficient temperature and heat content to ensure even and rapid ignition of the 
propellant over the whole of its surface. 

Only with uniform ignition will regularity of belli sties be achieved. 

The amount of gunpowder used in the primer or tube depends upon the chamber dimensions of the 
gun, the size of the propellant charge and the ease with which it is ignited i.e., upon the nature 
of the propellant. 

174. Q«F« cartridges - As the flash from the primer is not sufficiently powerful to ignite the 
charge with certainty and regularity, certain charges, depending upon the nature of the propellant, 
are assembled with a supplementary igniter which is positioned in the base of the charge so that it 
is in direct contact and augments the gunpowder charge in the magazine of the primer. 

175- B.L. cartridges * As the flash from the tube is not sufficiently po we rf ul to ignite modern 
propellants with certainty, smoothness and regularity, a charge of gunpowder enclosed in a shalloon 
bag termed an igniter, is attached to the base or breech end of all B.L. cartridges. This igniter 
is of the largest possible diameter and is designed and positioned so that some part of the gunpowder 
will encounter the flash from the tube and thus ensure good and uniform ignition of the whole of the 
propellant charge. To achieve this requirement the distance between the tube and igniter wust not 
be excessive. 


Chapter 4 
Means of Ignition 


Section 2. Primers 


G|NE&AL 

176 . Primers are the means employed for initiating the propellant charge in most modern Q.F. 
equipments. 

The igniferoua initiator in the cap and the gunpowder in the magazine of primers, if allowed 
to become affected by damp, will cause misfires and hangfires. 

With some pr ime r s and propellants an igniter is used to reinforce the flash from the primer 
and ensure efficient ignition. 

Primers can be repaired and used again. 

Primers should invariably be re mo ved from the cartridge case should it ever be neoessary to 
use force to get the case into the breech of the gun. This particularly applies to any form of 
hammering, as not only might the primer cap be struck by accident but the shock might well damage 
it. The primer can be replaced once the case is fully home. 

PERCUSSION - DESCRIPTION (Fig. 10) 

177* The percussion primer contains three main elements; the cap, gas check and magazine. 

17^» Cap - This consists of a small copper shell containing about 1 grain of cap composition, 
covered with a tin foil diao and assembled with a fillet of waterproofing composition in the primer, 
with the open end close to an anvil and nearest to the magazine. Either D.C.A. or Q.F. composition 
may be used. D.C.A. is somewhat more sensitive and provides sere certainty in action, but 
experience has shown that if primers containing this composition are rammed home by a power reamer 
and subsequently unloaded there is a serious risk that they will function prematurely when neoct 
reamed into the gun. In fact, a primer containing D.C.A. must not be power reamed a second time, 
but should be removed when the round, is unloaded and replaced by a new primer. Primers containing 






























ACTION (Pig. 10) 

181. The striker of the firing mechanism is driven on to the cap (or cap holder) and the caoposition 
is nipped on the anvil. The flame passes through the fire hales in anvil and plug, past the hall or 
cone and ignites the gunpowder in the magazine. The resultant explosion foroes the ball or cone 
back on to ita seating preventing internal gas escape to the rear, and travailing fonraids through 
the closing disc or fire holes ignites the propellant charge. 


Chapter 4 
Means of Ignition 


Section 3. Tubes 


GENERAL 

182. Tubes are used in B.L, guns and howitzers to initiate the propellant charge. The tube is 
assembled in the axial vent and on being fired produoea a flash to ignite the cloth igniter attached 
to the base of the propellant charge. The flash should be as strong and regular as possible to 
ensure rapid and certain ignition of the cartridge igniter. As the distance between the rear end of 
the cartridge and the front end of the vent varies with the type of gun and the charge in use, the 
strength of tha flash mist be sufficient for the mfl-rinum distance that may bo met. The gas sealing 
action of the tube in the vent is similar to that of a Q. F. cartridge in a gun chandler. 

PERCUSS!CN. S. A. CARTRIDGE (Fig. 11) 

183, Tlx: tube consists of a case, a cup above which is an anvil and gas seal with copper ball. The 
forward part of the case being the magazine which is filled with gunpowder, the mouth being close' 
by a cork plug. 

ACTION 

TSC When the percussion mechanism is operated, the cap is struck by the point of the firing pin, 
so that the detonating conposition is pine had between the anvil and the interior base of the cap, 
and thus fired. The resulting flash passes through the three holes in the plug to ignite the powder 
in the magazine which, in turn, ignites the cloth igniter attached to the base of the propellant 
charge. The soft copper ball is driven to the rear by the explosion in the magazine and the wall of 
the case is expanded radially so preventing escape of gas to the rear from the tube chamber in the 
axial vent. The action of the gas seal inside the tube is, therefore, similar to that employed in 
percussion primers (see Fig. 10). 



Anvil shaped projection 


TYPICAL PERCUSSION TUBE 

PAPER DISCS CASE 


PIG. 11 

CORK DISC 


Magazine filled with 

GUNPOWDER and GUNPOWDER PELLETS 


CAP 
filled with 
Detonating 
Composition 


GAS SEAL. 
Consists of 


BODY 

COPPER BALL 
PLUG (with 3 fire holes) 


-44- 


Chapter 4 
Means of Ignition 

Section 4. Igniters 


1 85 . Igniters consist of a supplementary charge of gunpowder and are used to augment the flash 
from the tube or primer ao aa to ensure regular and rapid ignition of the propellant charge over 
the whole of ita surface. 

There are three main types i.e: - 

B«L* cartridge igniters ) ^ b fona 
Q.F. cartridge igniters ) 

Q.F- and R.C.L. cartridge Igniters .metal 

The latter are not used, at present, in any Field Branch Artillery anramitian. 

186. QJ. cartridge igniters - Some Q.F. cartridges employ a supplementary igniter to boost the flash 
from the primer magazine. It ia usually in the form of a shaped bag filled with a small quantity of 
gunpowder and is positioned at the bottom of the propellant charge so that it ia in direct contact 
with the magazine or body of the primer. The three types of supplementary igniters are: - 

Core igniters 

Bandolier igniters 

Flat or disc shaped igniters. 

187 . B«L. cartridge igniters - Secured to one or both ends of every B.L. cartridge ia an igniter 
consisting of a small charge of G12 gunpowder enclosed between shalloon or worsted cloth discs. 

The cartridge ia loaded into the ordnance with the standard igniter nearest to the end of the vent. 

An igniter ia required aa the flash from the tube is not sufficiently powerful to ignite 
modern propellants with certainty and regularity. To effect this the gunpowder most be uniformly 
distributed throughout the igniter, and should completely fill the stitched comportment a provided 
i.e., there mist be no danger of the gunpowder shaking down to the bottom of the pttokets. 

To obtain certainty of ignition, it is moat important that igniters should be protected from 
damp . The sealed case or cylinders in which the cartridges are packed should not be opened sooner 
than neoessary and, if opened, the lids or covers should be replaced and resealed with fresh luting. 

188. Standardized igniters - The old type of igniter was cross-stitched radially into two or more 
oanpartments. It ia now obsolescent and the standardized igniter is generally employed. This type 
ia cross-atitched, into parallel compartments whiah are filled with G12 gunpowder. 

The igniter consists of twa discs of shalloon or worsted cloth, dyed red, between which 
gunpowier is enclosed. A silk cloth disc is sewn to the underside of the igniter to prevent the 
cordite from penetrating the shalloon. 

Standardized igniters far each calibre of gun may differ in weight and dimensions. The 
governing factor is the diameter of the charge to which they are attached. The weight of the gun¬ 
powder charge shown an the igniter (old type) is only the mini nun weight which must be got in; the 
igniter mist be well filled irrespective of weight. 

The nomenclature of standardized igniters is determined as follows: - 

A separate lettered series commencing with "A" is used for each calibre of gun or howitzer. 

A change in the size of the igniter or nominal weight of powder advances the nomenclature to the 
next letter, or, if the change is snail, a star may be added to the letter in use. 

189. Auxiliary igniters - These are issued for fitting over standard igniters if the standard 
igniter is suspected of bein g damp or has sustained damage sufficient to mum a misfire. A 
drawstring of silk or worsted webbing is threaded around the edge of the igniter to form a skirt an! 
to secure the igniter to the cartridge. 

190. Supplementary igniters - Where one igniter only ia assembled to the cartridge bag it ia 

referred to as the " standard". Where two are used, one at each end, the sec oral ana may be referred 

to as the "supplementary" igniter. It will often be found, h o w e v e r, that both igniters are 
identical in make-up, nature and weight of filling. 

191 • Core igniters - In addition to the standard igniter sewn to the base of the cartridge hag, 
certain designs of E.L. cartridges may be made up with a core igniter which is assembled centrally 
in the charge. For example, the B.L. 5-5 inch 10 lb. 14 oz. 8 dr. N.H. 047, Mk. 1 foil cartridge 
ia assembled with a 1* oz. G12 gunpowder igniter inserted centrally in the charge, with the base 
thereof in contact with the standard igniter sewn on the bottom of the cartridge bag. 
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Chapter 5 
Projectiles 


Section i Introduction 


rawgBii. 

192* Projectiles mn tie divided into two main type a s - 

(a) Shall which carry a filling such as H.E., amoks, a to. They produce effect by the energy 

cf their oontents. 

Piercing shell produce effect by virtue of their striking energy as well as by the energy of 
the H.E. content, 

(b) Shot which are nan—explosive and are used for the attack of armour and ooncrete. Their 
effect on armour And ooncrete la produced by virtue of striking energy only, which la 
derived from their weight and velocity. 

193 . Bequjrementa of projectiles - The design cf a projectile must fulfil the following requirements 

(a) Target effect - The projectile must produce the desired results at -die target (e.g. 
destruction by high explosive, armour penetration, etc,). 

(b) Ba 111 a ties - The design must enable the requirements for range, accuracy, velocity, etc. 
to be achieved. 

(o) Streng th - The projectile mist be strong <®ough to withstand the foroes exerted on it while 
in the gun and, In the case of piercing shell, those farces due to the shock of impaot. 

(d) Economy - It should be reasonably easy and cheap to produoe and should be robust and easy to 
handle from a user point of view. 

194. Foroes anting on a projeotile - For all projectiles other than thoae required far the attack of 
Armour, by far the greatest stresses are imposed while the projectile is in the bare. With armour- 
piercing proJeatiles, the main problem is to prevent the projectile from breaking up on Impact with the 
target, thus reducing its penetrating performance. The stresses to which it la subjected in this 
process are very mich greater than any stresses met with in the bore. 

Of the foroes acting on the projectile while it is in the bare, the most i m po rta nt are those 
resulting from the acceleration of the projectile by the presence of the propellant gases on the base. 
Owing to this acceleration of the projectile and its components, each part exerts a considerable 
force on its supporting member. This force is usually raftered to as the set back force. 

Owing to the rotation of the projectile there is also a oanaiderable oantrifamal force aotlng on 
all parts. 

Allowance must also be made in the design for tine pressure exerted by the driving band on the 
body of the proJeotile. With heavy shell with a rear driving band only, the shoulder of the shell 

may be subjected to a series of heavy lateral blows aa it passes up the bore, owing to the Inadequate 
oentring of the projectile by the band. This is referred to as side slap . 

195. Factors affecting shape - The need for greater and greater ranges and also of greater 
penetration has influenced the shape of the projectile, 

(a) The amount of air resistance depends upon the size, shape and "presentation" of the 

pro jeo tile; upon size, because of the number of air molecules to be displaced by movement 
of the projeotile; upon shape, because of the important effect it exerts on the manner in 
which the molecules are shouldered aside. "Presentation" affects both the masher of air 
molecules displaced and the manner in whioh they are pushed aside. A projeotile of two 
feet in diameter displaces four times as many molecules as does a projeotile of ooe fbot 
diameter, since the area of the cross section of a projeotile varies as the square of the 
diameter. A cone with base diameter of two feet, since its greater cross section is the 
same as a ay Under of the same diameter, displace s Just as many molecules, but, because of 
its pointed shape off eat a the displacement more fcoothly and consequently encounters less 
realstance. 
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(b) Haight ezerdflOB a groat effect aa tte power to orerocme resistance, since me of the 
factors upon which the energy of the projectile depends is its weight (the other is its 
velocity). Thu two cylinders of etgial diameter and length cscmpoeed of different materials, 
nr>* twice as heavy as lie other, would, experience the same resistance in travel through the 
air, but the heavier cna would possess double the power of the other to overcome it. 

(o) Again, since length has little effect an resistance, a cylinder twice the length of the 
original me and composed of the same material, if solid, would be twice as heavy and 
possess double the energy. In order that a cone possess the same energy aa a cylinder of 
equal diameter, it mist of necessity be longer (since it otherwise would be of less weight) 
and, as the length of the projectile is limited by certain other considerations, the modem 
projectile represents a compromise, combining energy-producing effect by means of increased 
weight and resistance-reducing effect by means of the painted head. 

(d) The air resistance is affected in a marked degree by the shape of the head. It is found 
that, in a shell of the usual form, the shape of the shoulders is core Important than that 
of the actual point. This is explained by the fact that, as air streams outward fluu the 
paint to pass over the shoulder of the shell, it leaves a partial vacuum near the paint, 
while the va-im air pressure comes near the shoulders. But, when a projectile with an ogive 
of five or six calibre or larger radius Is used, the shape of the point becomes important, 
as determining the directi an of the air currents which flow over the shoulders. 

(e) The Idea l shape for a projectile Intended to travel through the air with the ad claim 

resistance would be czjo of streamline profile - one having a nose with an ogive curved far 
pushing aside the air iroleoules with the least disturbance, and a long tapered tail to 
eliminate vacuum forming eddies in its wake. The flat, sawn off bottom of the type of 

projectiles in use prior to and in World War I is inefficient, because the partial vaouus 

formed behind the projectile during flight greatly retards it and causes unsteadiness in 
flight. Par this reason modem projectiles are of the boat tailed typo. 

1 96 . Exterior of modem projectiles - Modem projectiles combine weight and farce in the most 
practical way to secure a maxim™ of stability and a nrirdman of air resistance in flight. 

The cylindrical surface In the rear of the driving band is coned slightly to form the boat tail, 
with an inclination of from six to eight degrees to the axis of the projectile. The ogive describes 

an arc whose centre lies on a line perpendicular to the axis of the projectile, with a radius usually 

expressed in terms of calibre. This radius formerly was two calibres far all projectiles, tsit 
experiments have proved that a marked reduction in air resistance, resulting in greater range, can bo 
obtained by increasing the radius of the ogive to as much as 10 or 11 calibres. 


bodies of all projectiles are manufactured from stool or iron, the type of whioh 
depends upon the use to which the projectile la put and the stresses to which it is subjected. The 
cylindrical portion in provided with a dr a inferential groove or grooves to am 11 miii ills 1 1 the driving 
band or bands. 


198. Shape cf projectile - The important factors are the length of the head, the shape of the base, 
and the position of the driving band. With high velocity shell, the bane drag is of minor importance 
compared to the head resistance. Such projectiles are normally made with the bane cylindrical to 
impr o v e stability, to give greater capacity and to ease product! cm. 

Projectiles whose velocity may fall below that of sound, 1,100 f.s. range further if they are 
given a tapered (streamline) base, as at these ve loci tie a the base drag is important. 

199. Shape of head (Fig. 12) - The head, is ogival, that is to say, the parallel sides of the 
projectile are curved inwards forward of the shoulder to form a point. Sene projectiles are mare 
painted than others and the actual shape is expressed according to the radius of the curve or ogive 
expressed in calibres and referred to as the "calibre radius head" or "CRH". 

In general terms the larger the CRH the more pointed la the nose. "Simple CRH" is measured as 
the radius of curvature (r) of the nose. '/hen curvature of the head in not "staple", l.e. when there 
Is a definite shoulder (see Fig.12) the CRH is said, to be ”compound". In a compound CRH of 2/3* 
for instance, the distance from the shoulder to the tip is that af a simple CRH of 2 (h In Fig.12). 

The curve joining the tip to the shoulder is, however, drawn with a radius of three calibres. This 
Hah the effect of Impr oving the ballistics of the projectile without altering its stability. 

Some equipments have both simple and compound CRH shell. The ballistic qualities of the 
latter are assessed and these shell are given an equivalent or "Service" CRH. So in cne equipment 
a shell of Service CRH 6 will range the sane^|B cne of simple CRH 6 at mean fighting ranges. 



Prior to 1945, If the CKH exoeeded two, It was indicated by the addition of a letter to the marie 
of the projectile according to the following oode:- 


f5TH 


Code Letter 


From 2 to 4. A 

" 4 to 6. B 

" 6 to 8. C 

■ 8 to 10. D 


The radius referred to above Includes the fuse and/or ballietio cap when fitted. 


TYPICAL CRH (CALIBRE RADIUS HEAD) DESIGN FIG.I2 



200. Bases (Fig. 13) - With H.E. noae ftused shell in order to guard against the possibility of flaws 
in the centre of the base due to "piping" in the ingot and as a protection against propellant gases 
reaching the H.E. filling end causing a premature, a shallow recess is bored out and, after 
examination, a rolled steel plate or disc is inserted. The dieo may be pla i n or screw-threaded and 
lc finally secured by riveting. In currant manufacture of Q.F. 25 pr. H*E. shell a diso la welded 
over the oentre of the base. 

Some projectiles have racesaea formed in the base to take tracers or tracers and igniters, *±dle 
others such as A.P. and H.E.S.H. shell are bored and screw-threaded to aooonaodate a base flzxe and in 
ease oases also a tracer. 

Practice projectiles may be issued with the base solid l.e., not recessed and fitted with a 
plate or disc inserted. 

Smoke, flare, inc e ndiary and star shell are fitted with separately assembled solid bases wtaiah 
are usually retained in position by a few screw-threads or they may be plain in which oaaa they axe 
secured by shear pins. 

201. Driving band (Pig. 13) - The position of the driving band is governed by several factors. 

Prom the point of view of stability both in the bore and outside. It should be as far bnok aa possible. 
It must, however, be far enough forward to leave sufficient metal behind to support it during 
engraving and rotation and with streamline shell, it mist be well forward (l.e. on the parallel 
portion of the shell body). 

In fixed Q.F. ammunition sufficient spaoe must be left to the rear of the band to allow 
adequately strong attaohnent of the case. The metal used is usually copper although various alloys 
of oopper and niokel as well as sintered iron are also used. 

The driving band serves the purpose of sealing the propellant gases behind the projectile, 
imparting a spin that continues throughout the flight of the shell and of centring the projectile 
in the bore of the gun. 

The rotation of spinning of the shell enables an elongated projectile to be used. 

Aoourate centring is seldom maintained exoept in the oase of projectiles with forward as well 
as rear driving bands. 

More than one driving band Is often used for high velocity guns and the Amotions of sealing, 
driving and oentring are variously shared by the bands aooording to the deal 91 . 

In separate loading Q.F. and B.L. guns, the driving band also serves the additional purpose of 
a ramning stop, whereby the projectile is oorreotly positioned In the gun. The driving band engages 
with the shot seating when the projectile is rammed oorreotly, so preventing it from slipping back 
when the gin is elevated. Unless the projectile la In the oorreotly leaded position when the gun 
is fired, ballietio regularity will be adversely affeated. 

Copper driving bands tend to leave a deposit of oopper in the bore, and in equipments where 
this tendency is pronounced the cartridges may contain "deoqpperlng fail" to counteract it. 













-48- 


TYPICAL DRIVING BAND and 

Raised ribs 

formed on body of shell DRIVING BAND 



CONTINUOUS WELDED 

Thin circular Steel place welded to Base 
all round circumference 


ALTERNATIVE BASEPLATES F!G 13 



SCREWED L. H AND RIVETED 
Base of shell hammered against chamfered 
edge of circular plate all round circumference 



PLAIN (CHAMFERED) AND RIVETED 

Base of shell hammered against chamfered 
edge of circular plate all round circumference 


202# Coppering - Thia arises from the deposit of natal from the driving band on to the surface of the 
rifling of the ordnance. It produces irregular shooting and may lead to capper choke; it is 
indla&ted by the roughened appearance of the bore. 

The copper can be removed from the gun by a chemical process, or by using tin or lead foil with 
the propellant charge. It may be prevented by using small quantities of tin or lead foil 
incorporated in each charge. The tin or lead foil confine a with the copper to form a brittle alloy 
which is removed by the driving band of the next projectile fired. For some equipments special 
“de coppering* rounds or charges are provided. These usually contain twice the amount of tin or lead 
foil incorporated in the normal Service charge and are identifiable by the abbreviation "EEC" 
stencilled thereon. 

PROJECT! IE - DgFINITiqiB (Fig. 14) 

203. Ogive - This roferB to the shape of the projectile from the ahoilder forward. It does not 
include the fuze, although it may be prepared to acccnnodata one. 

204. Ijead - The complete portion of the projectile forward of the shoulder. In certain carrier 
shell this may be manufactured aa a separate component. 

205. Valla - That part of the shell that surrounds the cavity. Usually from shoulder to 
coranenooment of streamlining, or base, if it is not stream lined. 

206. Shoulder - The junction of the head with the remainder of the body, i.e., where the ogive joins 
the walls. 


207. Bands - Portions of the shell walls formed immediately in rear of the shoulder or ogive and 
forward or the driving band which may be accurately machined to a greater external diameter than the 
rest of the Bhell body. 

The front band ia sane time a referred to, especially by the Americana and French, as 
"bourrelet". 

208. - In projectiles fitted with conventional driving bands, that part of the projectile in 
rear of the rear main driving band. 
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209* Body - The empty shell or shot, with driving band assembled, before filling with pay Load, 
tracer or any other couponsrita, 

210. Governing section - That part of the shell forward of the driving band at which the stress is 
a maximum 

211. Windage - The difference between the diameter of the bore and the diameter of the projectile 
(excluding the driving hands). 

212. Capacity - Sometimes known as charge weight ratio or C.W.R. The ratio of the weight of the 
explosive bursting charge to the total weight of a filled shell, expressed as a percentage. 
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Chapter 5 
Projectiles 

Section 2 The Shell 


GBfBBAL 

213. Shall may he divided into two types viz:- 


Hlgh explosive (H.E.) 
Carrier 


HIGH EXPLOSIVE SHELL 

214. The high explosive shell is forged or machined to form a cavity far the explosive* 

To obtain a M-riww capacity, the valla may be tapered and made as thin as practicable 
consistent with adequate strength* It oust be remembered, however, that a shell which gives 
excellent mining effect by virtue of its larger capacity, may, owing to the lack of astal in its 
walls, give Inferior fragmentation* The tapering or gradual decrease in thiokness towards ths head 
enables the walls to be lengthened, and henoe the capacity of the shell to he increased, without an 
increase in the weight of the walls and consequently in the stress of the governing (or other section) 
as oompaied with the stress which would he present in a parallel walled shell* There is a limit In 
pr&otlae, ho we v er, to the amount of taper than oan be Imparted, as, if over emptiest red, the weakness 
of the head compared with the body may oause unequal and unsatisfactory fragmentation when the shall 
is detonated. 

The Interior is stove varnished, the explosive is poured or pressed into position and a central 
cavity left to receive an exploder(s) or steel exploder container, and if oatered for on the relative 
method of filling design, a smoke producing pallet, which la post timed below the exploders. The 
upper surface of the filling nmy also be tapped with a waterproofing mixture. 

The principal requirements for a satisfactory filling are that:- 

(a) the explosive oan be filled into the shall in a sufficiently dense foxs and in such a manner 
that cavitation does not taka place and that the filling doss not aet baok on the shook due 
to the acceleration of the shell* 

(b) that the exploder system is suitable and will amplify the detonating wave Initiated by ths 
fuse sufficiently to detonate completely the mass of explosive in the shall. 

When the fuse functions, the exploder picks up the detonating wave f r om the C.E. pallet In the 
fuse magazine, amplifies it and detonates the main filling. 

215* H.E. shell may he sub-divided into two categories, l*e., 

Nose fuzed shall 
Base fused shell 


SHELL. H.E. NOSE PPaidJ 

' 21 '^. H.E. Shell of conventional design (see Pig. 15 ) are normally designed to give the mashaM 
fragmentation effect are not intended to penetrate concrete emplacements or thick amour* The 
shape of the head is of great importance the higher the velocity the more pointed it must be* 

The exterior of the head, including the fuse, must be smooth* The best shape has previously been 
considered to be an ogive, in which the ends of the curve are tangential to the parallel aides* 

Host of the shell are formed and screw-threaded at the nose to accept a 2 inch threaded fuse, 
although other sizes of fuze-holes to take special types of fuzes may be used* 

It is of the utmost importance that the risk of prematures should be minimized. H*E. nose 
fuzed shell are, therefore, usually made of forged steel, with walla and base (usually) in one piece* 

217* Shell, H.E. hollow chance — In this type of shall the H.E. content is arranged round a hollow 
in the forward end which has the effect of focusing the energy of detonatiem into a small fierce Jet 
rovirg at • very hi gh velocity followed by a plug from the remainder of the metal liner of the core 
which penetrates the armour* The penetration oi tlxla jet leper - ?- ttposi the diameter and angle of the 

cone and also on the material of ita lining* The filling is required to detonate at a ahox-t 
distance frtxn the armour and is designed and fuzed accordingly* It is found that the penetrative 
effect is reduced by the spin of the shell; further development of these projectiles is, therefore, 
likely to be along the lines of fin stabilization* 




TYPICAL H E. (HIGH EXPLOSIVE) NOSE FUZED SHELL 


lonal view 


AMATOL fillec 


FUZE HOLE PLUG 


FUZE HOLE PLUG 


CLOTH DISCS 


PAPER DISCS 


MILLBOARD WASHER 


EXPLODER 


FELT WASHER 


INERT COMPOSITION 


EXPLODER 


PAPER TUBE 


TNT TOPPING 


GLAZEDBOARD DISCS 


— FELT DISC 
PAPER DISCS 


PAPER TUBE 


SMOKE PELLET 


-EXPLODER 

— FELT DISC 
MAIN EXPLOSIVE FILLING 


BOXCLOTH DISC 


MAIN EXPLOSIVE FILLING 


AMATOL filled 
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218. The following complementary features will he found in Field. Branch Artillery H.E, shell i- 

(s) Eraloder containers - All B.L. amatol filled shell are fitted with a steel exploder 

container]! B.L, 4*5 inch and 5.5 inch H.E. shell filled amatol to design EfD(L) 19506 are 
fitted with a container, steel, No*. 4 or 27, while B.L. 7*2 in oh howitzer H.E, shell filled 
amatol to design ED(L) 195^7 are fitted with a container, steel. No. 3. All other B.L. amatol 
filled shell are fitted with container, steel, No. 1. 

(b) Smoke boxes and pallets - Shell fitted with red phosphorus smoke boxes have been fbund to 
suffer from phosphor!a sold exudation owing to moieture entering badly sealed ones. All 
suoh smoke boxes are being replaced by a 1 oz. 8 dr. TNT/aluminium smoko pellet as smoke 
production is still an observation requirement of Field Branch Artillery. 

(o) Surrounds and toppings - T.N.T. surrounds or to p pings are used with amatol filled shell, 
waterproofing composition or T 0 N.T, topping a aro used with E.'D.X./T.N.T. fillings. 

219. Squash head - Here the H.E., usually Rnx/BkZ or plaatdo explosive, is contained in a very thin 
walled shell. On hitting the armour, the shell collapses and the H.E. filling squashes up into a 
"plaster" on the face of the plate. A base fuza la so designed that detonation takes plaoe 
immediately this "plastering" action is complete, causing a scab to be blown off the Inside of the 
plate with considerable velocity. Ttm blast effect on the outside is also very great and damage to 
the tracks c turret, ring, a to. is likely to be caused. The plastering action la not materially 
affected by the angle of lnddanoe until It become a v e ry large, and the performance of this 
projectile is, therefore, practically independent of angle of lnddanoe. 

HARttTER 5TFTCT.T. (Fig. l6) 

220. These contain a small bursting oharge fbr the purpose of opening the shell end liberating its 
contents. Suoh shall may be made to burst on inpact or in the sir. Typical fillings of oarrler 
shell are:- 

Smoks (screening or coloured) Chemical (liquid filled) 

Flare (ooloured) Star (with or without parachute) 

Tn/HWi«1J*ry 

Carrier shell are of ten main types, viz:- 

(s) Bursting shell - These are usually made to burst on Impact by means of a percussion fuze. 

The 1 bursting charge is sufficient to break open the shell and release its contents. 

The main disadvantage of this type of shell Is that, even with a direct action fhze, the 
contents are carried by remaining velocity into the ground, thus reducing their effect!venous. 

(b) Base ejection shell - The majority of modem oarrler shell are of this type. At the 

required point on the trajectory a time fuse ignites the burster (expelling) oharge vfaioh blows 
out the base of the shell snd ejects the contents; it nay also, as In the case of, a.g., 
smoke shell, ignite the oontainars which it ejects. 

SHELL SMOKE B.E. (Fig. 16) 

221. These are base ejection shell having a steel body and base. The head of the shell, which may be 
fitted with a separate head, is bored ani so row-threaded to reoeive a standard 2 inch tima and 
percussion cir time fuze or a plug, fuze-bole, 2 inch No. 1. Immediately below the fuze-hole a 
diaphragm with a central hole la f anne d in the head, a tinned-plate disc being soldered over the hole. 

A cavity below the diaphragm aoooazoodates a gun-powder burster (expelling) oharge contained 
In a shalloon bag. Tim smoke composition is contained in a number of mild steel containers whiah have 
a perforated centra. 1 . tube. The perforations paradt the ignition of the composition which on 
burning is emitted through the same holes. A baffle plate is positioned bet w e en the burster oharge 
and the upper smoke container. A hole through the centre of the baffle plate Is ocvered by a paper 
disc secured with shellac. The shell le closed by a lightly screwed In base assembled over millboard 
washers and s in oertain designs, a copper disc. 

On the fuze functioning, the burster in the head of the shell is Ignited. The resulting flame 
passes through the hole in the baffle plate snd down the oentr&l hole in the smoke containers, then 
pawning through the perforations in the tube of the containers it ignites the priming composition; 
at the mb* time the pressure on the surface of the baffle plate oauees the base of the shell to be 
aheared-off am the oontainars ejected. The containers may be filled with either screening smoke 
compositions or smoke mixtures giving a red, blue, groan or yellow oolcur. Smoke shell filled with 
ooloured snobs mixtures are u?ed mainly for target recognition and/or for signals. Containers of 
different colour compost ileai are not mixed in the same shell. Ths shall are marked, designated, 
accounted fbr and Issued aooording to the individual characteristics of the smoke produced. 
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TYPICAL B E. (BASE EJECTION) CARRIER SHELL 


Exterior view for Smoke, Flare and Incendiary shell 


Exterior view for Star shell 


STEEL PLUGS (Not fitted for 
\ Screening Smoke) 


SCREENING OR 
COLOURED SMOKE 


/ SMOKE CONTAINERS (THREE) filled / 

/ COMPOSITION S.R 264A / 

SCREWED BASE COMPOSITION. S R 252 


/ I POWDER BURSTER 
/ baffle-plate 
MILLBOARD WASHER 


FLARE 


/ \ POWDER BURSTER 

I BAFFLE PLATE 
MILLBOARD WASHERS 


FLARE CONTAINERS (THREE) filled / / 

I FLARE COMPOSITION / 

I COMPOSITION. S.R. 252 PELLETS (THREE) / 

SCREWED BASE GUNPOWDER PRIMING SFG 2 


INCENDIARY 


I INCENDIARY CONTAINERS (THREE) filled / 
SCREWED BASE COMPOSITION. S R 252 
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PONT ADCBS SMOKE 

222. Shell. Q.F, 25 pr. B.E. smoke - There are two variations of steel container, smoke. No, 3 
Mark 2 vis., container smoke, B.E. (for use with streamline B.S, screening smoke shell) the central 
tube of which is not fitted with steel plugs, and container, coloured smoke (for use with streamline 
B.E. coloured smoke shell) the central tube of which ie fitted with a drilled steel plug at each end. 

223. Shell. E.L. 5.5 inch B.E. Make - The mark 1 screening smoke shell are fitted with 6 steel 
cents in^ q, No~ h saA l wkilat fche' mark 2 shell are fitted with 4 steel containers No. 17 Mk. 1. 

The central tube of the cont aine rs used in screening smoke shall are not fitted with steel plugs. 

The mark 1 coloured smoke shell are fitted with 6 steel containers. No. 6 mark 1 whilst the 
mark 2 shell are fitted with 4 steel containers No. 17 mark 1. In the case of the marie 1 green, red, 
ani yellow smoke shall the central tube of the container is fitted with a drilled steel plug at each 
and. Similarly steel plugs are also fitted in each end of the central tube of the containers 
assembled in the mark 2 red coloured smoke shell. 

STEEL PLUGS IN COyORKD SMOKE CONTAINERS 

224 . Tke reason f*or the use of steel plugs inserted in each end of the central tube of smoke 
containers used in certain coloured smoke shell is that 00 loured smoke conpo ait ions are baaed on 
ingredients giving a cooler burning than those used for the production of screening smoke. This is 
to avoid destruction of the dye. The 00 loured smoke composition bums relatively slowly in the 
container and vapourises the dye which condenses in the open air. The steel bushes are inserted in 
each end of the central tube of the container in order to prevent inflaming which would otherwise 
destroy the coloured smoke emission, at the time it slightly reduces the rate of burning thereby 
prolonging the time of emission. 

SHELL. FLAKE, B.E . (Mg. 16) 

225. Thsse shell are similar in every respect to B.E. smoke shell differing only in that the 
containers are filled with 9.H. flare composition which may be one of three colours l.e., red, green 
or yellow. Contaimrs of different colour oonpoaition are not mixed in the same shell. Coloured 
flare shall are used for the purposes as coloured smoke shall, but are more particularly useful 
for night identification* 

The steel containers differ from those used In snoke shall, in that they have no central 
ignition and a mi a si an tube. Mare containers are ignited and burn from the top surface layer by 
layer thereby producing a flame which is emitted over the who la of the surfaoe area* Ignition is 
facilitated by a layer of gunpowder S.F.G.2 underneath which is a number of pellets of S.R.252 
composition inserted in the top surface of the coloured flare composition. 

SHELL. INCKNPEAHI B.E. (Mg. 16) 

226. These are similar in design and filling to B.E. smoke shell differing mainly in that tbs mild 
steel containers are fitted with incendiary aonposition. The method of functioning is also identical 
with B.E. smoke shell. 

SHE] JL CHEKICAL B.E. 

227* These are similar in external shape to H.E. shell. The burster oonaiats of a bag containing 
G.12 gunpowder below which is assembled one or more bake 11 te smoke boxes filled rad phosphorus 
inserted in the burster container. 

i. piston, in the form of a cupped ring secured to the lower end of the burster container by a 
nut, la used in the earlier designs, to eject the chemical charging through the lightly closed base 
of the shell whan the burster container is fractured at the groove near its base by the explosion of 
the burster. In later designs tbs diameter of the burster container has been increased and the 
piston dispensed with. 

The type of chemical with which the shell is charged is indicated by a oode letter and number 
stencilled on the body of the shell. 

SHELL STAB. B.K. (Fig. l6) 

228 . This is a thin wailed shell similar In design to the B.E, smoke shell except that star shell 
differ from smoke, flare and incendiary shell in that the base-plate is plain, not screw-threaded, and 
in being only lightly secured by a number of shearing pins. The main reason for this difference is 
in oxder to prevent damag e to the parachute at the tine of ejection, a very small burster (expelling) 
charge is used, and consequently the force transmitted to the baffle plate and henoe on to the base 
plate is mmh less than that required to blear-out a screwed base plate. 

Star shell should never, therefore, be stood an their bases but should be kept boxed. A drop 
of two feet on a hard surfaoe is sufficient to bend or even break the shear pins which secure the base. 

Incidentally s although termed "star* 1 shell, such shell are usually fitted with parachutes; the 
container attached thereto providing an intense and brilliant white light. A more apt nomenclature 
would, therefore, have been to introduce them as illuminating shell. 

For method of functioning see (Fig. 17)« 
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PRACTICE FBCJBOTILB 

2^9n Practioo projectiles are used far practice firing, training in accuracy awl spotting. They 
are usually of the H.E. type of shell except that the filling is «n inert substance such as sand or 
H.E. substitute (abbreviated HE.3UB) although special empty projectiles may be approved. 


Chapter 5 
Projectiles 


Section 3 Shot 


"GENERAL 

2^0. The term " shot" applies to projectiles containing no explosive as the mHn filling or bursting 
charge although most shot are fitted with tracers to assist observation of their flight. 

Armour nieroing shot are provided for use in anti-tank or anti-ship role for the attack at 
armour, concrete, etc. 

Penetration of armour by shot causes damage in prop art ion to the remaining forward and 
rotational velocity of the shot and the confinement of apace beyond the armour of the target. 

Additional damage is also inflicted by the projection of the "ping" of armour ahead of the shot, 
occasional break-up of the shot during penetration, flaking of the armour and by concussion. 

Generally speaking, the thicker the armour to be penetrated, the higher must be the remaining 
velocity. At a certain velocity, ho w ever, the head of the steel shot mil shatter before penetrating. 
In faot trials have shown that a given shot will shatter say, 2,500 f, a. against a plate which it 
penetrates at, say, 2,200 f.s. Hence the relative effectiveness of AP and APC shot. 

ARMOUR PIERCING (AJ. ) (Pig.18) 

231. A.P. shot are of forged steel and pointed, the radius of the head being usually leas than two 
calibres as a more pointed head tends to break upon impact. The head is hardened to penetrate the 
target but the hardness decreases progressively towards the base in order to allow increased 
toughness to the body and thus reduce the incidence of break up. It has the highest possible 
piercing performance which is obtainable under the conditions of manufacture. 

ABMOUH PURGING. CAPPED (A.P.C) (Pig.18) 

232. A.P.C. shot - are A.P. shot fitted with a penetrative cap of hardened alley steel whose function 
is to assist the point of the shot at the moment of impact and help its entry into the plate. The 

cap increases the maxi mom penetrative performance of the shot considerably. 
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PRACTICE 

233« Practice shot are designed to give the same ballistics as A*P. shot, but are normally made of 
cast lrcn* 

234. Practice F.H. (flat-headi shot - These an usually solid, cylindrical in shape and fitted ulth 
the standard driving band. Certain earlier patterns nay, however, be found with a truncated instead 
of a flat head, being ordinary A.P. or practice shot with the paint af the head machined off. It is 
for use cn short or restricted ranges where reduced penetration cor no ricochets are desirable. 


This consists of a solid cylinder of steel, fitted with the standard driving band. It is used 
for proof of guns and mountings and is designed to withstand the high chamber pressures used at gun 
proof. 


This usually consists cf two or mare parti cns. They are made of paper cylinders, closed at 
the ends with strawboard discs and plugs and filled with water to the approved weights. Earlier 
designs were filled with diamond grit or Iron filings. The rear portion has a "driving band",or 
atop, also of board, formed at the rear. 

Paper shot are normally used at proof af mountings to simulate firing stresses. 
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Chapter 6 
Fuzes 


Section i. Principles etc. 


INTRODUCTION 

257* In general, a fuze mots In conjunction with an exploding system, to ensure the oorreot 
functioning of the bursting charge in a projectile, bomb or mine. 

By far the greatest variety of fuses are to he found in projectiles fired from artillery 
weapons. These may be classified in a number cf ways, thus:- 

(a) According to function 

(i) "Time" - to function after a predetermined timej these are subdivided into 
"mechanical" and "combustion" according to the method of operation. 

(ii) "Proximity" - to function on nearing the target. 

(iii) "Percussion grace" - to function on appreciable deceleration. 

(iv) "Percussion direct action" - to function on impact. 

(b) According to position in the projectile 

(i) "Nose" - shaped to conform to the shell contour at the nose. 

(ll) "Base" - cylindrical in shape, for entry into the base of the shell cavity. 

Nose fuses have a right-hand and base fuses a left-hand screw thread, to avoid the 
possibility of their becoming unscrewed by rotational acceleration in the bore. An 
exception to this rule is provided by nose fuses in 2 inch mortars «nd bomb throwers. Here, 
rotational effects are negligible, and the use of a left-hand thread prevents the fuse from 
being unscrewed with the protecting cap (which has a right-hand thread). 

(o) According to filling 

(l) "Igniferous" fuses have a magazine filled with gunpowder, to give a flash: these 
fuses are not usually employed in H.E. shell unless the filling is provided with a 
piorio powder exploder. 

(ii) "Detonating? fuses have a magazine filled with a pellet of C.E. A small channel, 
filled with lightly stemmed G.E., connects from the detonator to the magazine, so 
that when the detonator is fired, this continuous column of explosive builds up a 
detonating Impulse. 

Although particular types cf fuses are considered separately, one or more types may be combined 
into a single fuze, e.g. "time and percussion", "direct notion and graze", etc. 

FORCES 

236 ."’ All components of fuses are either fixed relatively to the fuse or are free to move within 
aertain limits. The movement of the free component a, controlled or restrained as necessary by 
friction anchor springs, depends principally upon the foroes arising from acceleration, deceleration 
and spin, although it is also affected by "aide-slap" to an extent depending mainly upon the state of 
wear of the guns. 

Some or all of these forces are utilised to ensure correct operation as well as in various 
safety devices. 

239. Nose Puses - The direct action type are normally "armed" by: - 

(a) Set-back force or 

(b) Centrifugal fbrce or 

(o) A combination of both. 
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Set back forca acta an the free or movable parta of the fuze at the Instant of firing. 
Centrifugal farce is intended to be effective only when deceleration occurs on the projectile 
leaving the bore, when the free or moving parta are forced'outwards by spin. While passing through 
the bore the moving parta are expected to remain in their original positions by friction as a result 
of set-back. 

The majority of fuzes incorporate abutters which move into the "armed" position by the 
influence of centrifugal force. Such shutters are usually designed to remain in the "unarmed" or 
safe position until the shell is spinning between a specific number of revolutions per minute (r.p.a.) 
the number of revolutions varying in different fuzes to meet the requirements of the equipments, for 
which they are approved. Springs assembled either under concession or expansion may be used to 
assist or restrain the centrifugal force. 

Locking devioea may also be incorporated to aecure the movable componenta in the armed 
position after centrifugal force becomes effective. 

In certain new fuzea a delayed arming shutter actuated by centrifugal force ia incorporated in 
the design. See para. 247(e)■ 

The "time" element of time (combustion and mechanical) fuzea and in some instancea tha 
"self-destruction" element, ia initiated at the inatant of firing by aet-back (that ia, the effect 
of inertia). 

240. Base fuzes - The direct action type are normally "armed" in a manner similar to that 
deacribed above. 

A "delay" action, which becomes effective after impact, may be incorporated. Later deaigna 
may ineorprate a delayed arming mechanism. 

241. Acceleration and deceleration - The acceleration of the projectile and fixed components tenda 
to leave the free moving caoponents behind. If the acceleration ia moderate, the looae parts 
"creep back" or if violent, "aet-back". Conversely, deceleration causes "creep forward" or "set 
forward". 

Violent acceleration occurs at the inatant of firing the gun, and comparatively moderate 
acceleration with the subsequent forcing of the projectile along the bore of the gun. Moderate 
deceleration continues from the moment the projectile leaves the muzzle until it becomes violent on 
impact. Violent and momentary deceleration also occurs with a worn gun with appreciable free 
run-up when the driving band first takes up the rifling. 

242. Spin - Centrifugal force, resulting from the rotation of the shell, acta in a plane at right 
angles to the line of flight to force the free components outwards from the centre of the fuze. 

Centrifugal force ia not normally intended to be effective until the shell has left the bore 
of the gun as the free components are expected to be held in their original positions by frictional 
forces proportioned to the aet-back forces in the gun. 

243 . Side-alap - Foraea acting in a plane roughly at right angles to the axis of the bore are alao 
set up owing to inadequate centring of the projectile. This cauaea the shoulder of the projectile 
to hit againat the bore of the gun. 

These forces, however, are only appreciable with a well worn gun, and in thia case the 
excessive hammering, is known as "side-slap". With the more modem high velocity guns this 
tendency is restricted if not eliminated by the fitting of double driving bands to the projectile. 

MECHANICAL DEVICES 

244 . General - All fuzea embody devices to ensure:- 

Safety in handling, both before and during loading. 

Bore and nuzzle safety immediately after firing. 

Arming after leaving the nuzzle. 

Firing of fuze magazine and initiation of the bursting charge in the shell. 

The above devices are housed in the fUze body. For time fuzes, the fuze body alao contains 
the time elenunt, for proximity fuzes, the proximity element, and for self-destruction, the self- 
destruction element. 

245. Arming of the fuze - This 1 b a mechanical event which ia designed to take place as the shell is 
fired (i.e. timefuzes)or after the shell leaves the muzzle of the gun (i.e. percussion fuzea). 

Before the fuze in "armed" it should not be capable of being put into operation by any conceivable 
rough usage, or by any drop in any position which ia likely to occur in the Service. Generally 
apeaklng, the moving parta of a fuze are securely locked together by a number of devices, and the 
particular combination of forces which the fuze undergoes when being projected from a gun is used to 
unlook them. Any other combination of forces would not have the required effect. It ia in fact 

a form of combination lock in which firing from a rifled weapon is the key. 

The ultimate object of the mechanical devices is to ensure that the detonator is struck at the 
dealred inatant. Premature action ia prevented by various forma of holding and locking devices. 
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and, as «l further safety ■assure, masking devices can he incorporated to hloak the detonating train 
to an H.E. bursting charge. 

A component is said to he "aimed" when it is in such a condition that there is nothing to 
prevent Initiation of the bursting oharge, either on a disturbance of the existing state of notion or 
reet (e.g. impact of a percussion fuse or mov eaw nt of a blind) or on the functioning (normally or 
prematurely) of a time device. 

Although freedom from premature action is essential for both safety and operational reasons 
and embraoes handling, loading and projection until well dear of the nuzale, the projectile must be 
fully armed on approaching the target. 

The various devices in use are described according to their principal functions of holding, 
masking and firing, beari n g in mind the forces used to operate than as previously described. 

2U6, Holding devices 

(a) Shear wire (Fig. 19) “ This simple device consists of s short length of wire Inserted in 
a radial hole in the striker the ends registering in two holes in the fuse head, 
alternatively the ends may be turned over around the stem of the striker. If sufficient 
force is applied the wire will be sheared and the striker freed. 

(b) Striker spring and spring diso (Fig. 19) - The striker spring consists of a spiral spring 
surrounding the striker to keep the striker separated from the detonator until overcome by 
a superior farce (e.g., impact with the target). 

The same function is performed by a corrugated spring diso in the centre of whleh is 
fixed s needle. 

(o) Centrifugal balls, segments, etc, and arming sleeves (Fig. 20) - This combination depends 
for operation on two forces operating at right angles. 

A number of balls, segments, etc., are retained under a flange of the striker by an arming 
sleeve. Movement of the detent on firing and of the arsing sleeve due to creep forward, 
uncovers the balls, etc. which are then free to move outwards under centrifugal force to 
free the striker. In the oaae of the No. 410 fuse the aentrifugal belle and arming 
sleeve assembly has the added advantage of being self inspecting. 
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HOLDING DEVICES 
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(d) Stirrup spring (Pig. 20) - This oonaiata of 1 a thin metal cylinder with lugs turned over 
at each end and in opposite directions. The lugs can be used to look two concentric 
sleeves together and rest at opposite ends of each sleeve. One of the sleeves is fixed 
and the other kept against a lug by a spring. The lugs are designed to be straightened 
out by one of the forces described (paras. 238 to 242) and thus allow the moving sleeve to 
be freed under action of the spring. 

(e) Ferrule (Pig. 20) - This is simply a sleeve or collar and is usually used to denote the 
outer or holding sleeve used in conjunction with a stirrup spring to hold the moving (e.g. 
arming) sleeve or ring. 

(f) Detent (Fig. 20) - This is a form of plunger, consisting of a small metal cylinder or block 
working in a hole or recess usually in the fuze body and resting on a spiral spring under 
part compression. The spring is used to keep the detent in a safe position in or behird 

a moving component and thus lock it* The detent spring may be designed to be overcome by 
any of the forces described (paras. 238 to 242) to permit the detent being withdrawn and 
thus unlock or free the moving pert. 

247- Masking devices 

(a) General In the open or armed position, tha detonator is connected to the magazine by 

ahannels in the shutter and top portion of the magazine body. In some cases, the striker 
and detonator are above the shutter and the shutter channels are filled with C.E. In 
other cases, the striker only is above the shutter, the detonator being housed in the 
shutter and therefore only positioned under the striker in the armed position. 

Shutters are so designed that a solid part of the shutter when in the unarmed position is 
interposed between the detonator and magazine. They are kept in the unarmed or closed 
position by a spring, either operating directly or through an interlocking device. The 
abutter moves to the armed or open position under centrifugal force. During the passage 
of the shell up the bore of the gun, centrifugal force has also to overcome friction 
between the shutter and platform of the fuze body due to set-back of the former, and, under 
ideal conditions, this may be sufficient to prevent the shutter arming until the shell 
leaves the muzzle. 
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MASKING DEVICES 
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(*>) Won-delay arming or masking shutters (Figs. 21 and 22) - These consist essentially of sliding 
or rotating blocks of metal, which, - in the shut or safe position block the channel leading 
to the magazine to provide safety from premature firing. In aone cases it may take the 
fona of an Interrupter (or baffle) which masks the flash channel and is controlled by an 
optional selector which is set prior to loading. 

(c) Delayed aiming shutter (Pig. 22) - This consists of a rotary type shutter containing a 
detonator assembled in & circular shaped shutter housing. The shutter ia held in the 
"unarmed" position by means of a spring-loaded safety plunger which engages in a locking 
plate. On spin, the safety plunger disengages by centrifugal force and the shutter then 
rotates until the detonator is in a central position over the striker hole. The locking 
plate, which fits into a slot made across the face of the shutter, moves out and engages in 
a recess made in the outer side of the shutter ho using , thus locking the shutter in the 
open position. The delay is obtained by means of a pallet and pinion mechanism positioned 
beneath the shutter and this oscillates a segment by means of an escape wheel and pinion 
which retards the opening of the shutter. 

2^3. Firing devices 

(a) Striker, firing pin or needle and anvil (Fig. 23) ~ A striker, firing pin or needle is a 
rod of metal with a pointed end to impinge on the detonator. 

The American term "firing pin" ia synonymous with "striker" and the distinction between 
a striker and needle is that of size only, the needle being smaller. 

An anvil is a steel block with a nipple or boss projecting from the centre. 

Initiation of a detonator is by Impa ct with a striker or anvil nipple. The striker may be 
forced on to the detonator or the detonator (in a weighted holder or "pellet") on to a 
striker or anvil. 

Striker and detonator are kept apart by a holding device. Additional and interlocking 
devices can also be incorporated. 

(t) Striker spring (Fig. 23) - The striker spring consists of a spiral spring surrounding tha 
striker and ia used to drive the striker down on to the detonator whan released by a 
trigger. The spring ia kept in compression until released and must not be confused with 
the striker spring used as a holding device (see para. 246b). 
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(o) Hammer (Fig. 2 4 ) - This is usually a rad with enlarged head and is mounted in front of the 
striker end used to "hammer" the striker on to the detonator. 

The hammer ia often used with very sensitive fuzes designed to function on striking on 
aircraft fabric or skin. 

The sensitivity of the fuze can be reduced by having a thin diaphragm formed in the fuze 
head above the hammer. The shape of the hammer head and thickness of the diaphragm ia 
somewhat critical. If such a fuze is too sensitive it may function on impact with 
raindrops. 

In some cbbcs, the hanser and striker are combined in one piece and the combined banner 
and striker ia then termed a "hammer". 

(d) Inertia pellet (Fig. 24) - This is a metal weight, usually cylindrical in shape and can be 
used to house a detonator and carry it on to a striker or anvil. Alternatively, it can be 
fitted with a striker, in which case the pellet moves forward to impinge on the fixed 
detonator. 

OTHER FUZE CQtfPCWENTS 

249. Pellets - These are formed of pro-pressed explosive, both C.E. and gunpowder pellets being used. 
Powder pellets are sometimes perforated, in which case they serve to reinforce flash, or they 

may be solid and in this form constitute a delay. 

250. Detonators (Fig. 25 ) - These are either igniferoua or disruptive according to whether they are 
required to ignite powder or detonate C.E. respectively. 

Detonators consist of small oopper cups or shells containing the explosive, closed by a thin 
metal disc and a brass washer secured usually by turning over the lip or lugs formed on the mouth 
of the cup. In more recent designs of fuzes, lugleas detonators may be assembled therein. Certain 
detonator cups are tinned whilst others may be made of aluminium. 

Detonators are normally initiated by the needle point of the striker piercing the detonator 
i.e. by friction, but occasions occur where they may be initiated hy a flash from another aource, 
e.g. a powder pellet or another detonator. Caps (in the case of primers and tracer igniters) on 
the other hand are initiated by the rounded end of a striker being driven on to the base of the cap 
and causing the composition to be "nipped" between two metal surfaces, i.e. the base of the cap and 
rounded end or boss of an anvil. 
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_ DETONATORS _ 
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251. Magazine (Jig. 26) - Thia can be fblmd either in the body of the fuze, or can be a separate 
container secured in or to the body. 

It may be either igniferous or detonating according to whether it is filled with powder to 
produce a flaah or with C*E. to detonate an H.E. charge. 

252. Channels (Pig. 26) - Theae connecting linka may contain looae powder, oompreaaed powder, 
pelleta of powder or C.E., or may be empty and merely serve the purpose of flash direction. 

Channels filled C.E. or similar high explosive are used to ensure substantial continuity of 
the detonating train. 

253. Caps - These may be or two kinds, an inner one (normally known as a striker cover) to protect 
and prevent interference with the head of the atriker, to act aa a windshield and also to prevent 
moisture, grit, eta. entering the nose of the fuze. Thia is not removable. The other is an outer 
or "aafety cap" daaigned to protect the noBe of the fuse in transit and handling but intended to be 
removed at the time of loading the projectile in the gun. 
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234- Delay systems 

Delay in fuze a may be fixed or optional and ia attained in three ways:- 

(a) by interposing a baffle in a flash channel to foroe the flash to follow a tortuous path. 

(b) by interposing a layer of solid pyrotechnic material which must be burnt through to allow 
the flash to proceed on its way. 

(c) by incorporating a delay mechanism which prevents shutter from becoming armed until the 
projectile is clear of the nuzzle of the gun. 

Having regard to the characteristics of detonation, it will be evident that delay can only be 
obtained in the igniferous train of a fuze and not in the disruptive train. Consequently & 
disruptive fuze can normally only have delay incorporated if the early part of the explosive train 
is igniferoua. An exception to this rule occurs, how ev er, in detonating fuzes fitted with & 
delayed arming shatter. (i.e., fuze, perc. base medium L. 15). Systems (a) and (b) abo-ro may also 
be enployed together?. 


Chapter 6 
Fuzes 


Section 2. Types 


time; fpztcr 

255. Genera* - Tims fuzes are set for time before loading by rotation of a moving portion of the 
fuze against the fixed fuze body by means of a fuze key, fuze setter or fuze setting machine. 
Graduations are provided to enable the setting to be set by hand. In some latter designs, however, 
the graduations are omitted because the fuzes are always set by mechanical fUze setter. 

The time element may be either of the combustion or mechanical type. 

The batted portion of the fuze body generally forms a platform upon which the moving part 
rotates for setting the time of functioning. With British fuzes, the fixed part is either 
graduated in arbitrary fuze lengths for reading against an indicator on the moving part, or else the 
moving portion is made to operate a fuze length indicator on the fixed part. In addition, both 
fixed ard moving parts have slots for the engagement by the pawls of fuze keys or the older fuze 
setting machines. These alots are also used far setting the fuze at "SAFE". The late at fuze 
setting machines grip the fuze by means of knife rings. 

The moving portion must be tight enough to prevent movement in handling, transport, loading and 
firing, and yet sufficiently loose to permit setting by the fuze key, fuze setter or fuze setting 
machine 0 The maintenance of the correct stiffness or tension is inport ant. 

"TinB" refers to the length of time from the instant of firing the weapon to the instant of 
functioning of the fuze. 

(a) Mechanical - This type of fuze normally has a fully wound-up clock-work mechanism retained 
by a trigger, which is released by the "set-back" on acceleration, after which the 
mechanism works until the movement of its parts releases a striker which is driven on to 
the detonator by a spring. The time between the starting of the mechanism and the release 
of the striker can be varied by the "setting" of the fuze. In modern designs a direct 
action percussion head may also be fitted. In certain fuzes, however, the tine mechanism 
may be functioned by centrifugal force. 

(b) Combustion - In the combustion type of fuze the detonator, in a suitable holder, is 
supported on a stirrup or coiled spring sufficiently weak to allow the holder to "set-back* 
on acceleration, bringing the detonator on to a needle. The resultant flash ignites a 
g unpo wder pellet which, in turn, ignites the composition in the time rlng(a). 

These fuzes embody a train of canpressed powder which bums through until the time as set 
has expired. The flash then fires a magazine. 

The powder is generally contained in circumferential, grooves in adjacent time rings, the 
powder burning in one ring until it can ignite the powder in the other, depending upon the 
relative position of the two rings as determined by the setting. 

Two rings are usually enployed, the upper ring being fixed by pinning to the stem of the 
fuze body, and the other movable, or "free” to rotate on the stem. The under surface of 
both rings is grooved far almost the entire circumference, the grooves being charged with 
fuze powder tinier compression. 
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The upper ring has a radial channel from one end of the powder groove to pick up the flash 
from the detonator, the channel containing a perforated powder pellet to facilitate this 
function. A second channel to the outside of the ring forms a gaa escape, being fitted 
with a small closing disc to provide a watertight cover, awi a perforated powder pellet to 
blow the disc clear when ignited. 

The lower ring differs only in having a vertical channel (instead of a r adial channel) to 
pick up the flame from the powder grooves in the upper ring. 

The central stem or body contains the detonator, needle and magazine. 

Cloth washers are placed below the two rings to ensure a tight joint. 

Both rings are secured by a cap which is screwed on to the stem of the fuse and bears down 
on to the rings to secure the necessary tension. 

TIME AND PERCUSSION FUZES 

“ 25 ?. ThBM are tine fuzes in which a percussion mechanism is embodied. 

PERCUSSION FUZES 

257- General - Percussion fuzes are of various types according to the speed of action required. 
Generally speaking, the direct action fuze has the fastest action, followed closely by the graze fuze 
and finally by the delay action graze fuze. 

The essential elecents of percussion fuzes are the firing mechanism accompanied by the holding 
ani safety devices. These have already been described in detail in para. 246. 

A self-destruction device is necessary for shell fitted with percussion fuzes, when used in ths 
A.A. role, to prevent functioning of the fuze on inpact with the ground should the target be missed. 
Such a device may be embodied in the fuze as a time element. 

The term "delay" when used in conjunction with percussion fuzes refers to the action at the 
instant of inpact. 

(a) Direct action (P, A. ) fuzes - These fuzes may be of the igniferous or detonating types, the 
mechanism consisting of a needle supported on a thin metal disc, or a hanner or striker 
supported on a shearing wire or coiled spring, exposed to a direct blow on inpact with the 
target; its sensitivity depending on the strength of disc, shearing wire or coiled spring. 
It may be provided with a safety pin or tape, arming sleeve and segments retaining the 
striker in a safe position, and also usually a shutter. 

D.A. fuzes filled C.E. are instantaneous in their action while D.A. fuzes filled guipowder 
have a slight delayed action. 

(b) Direct action inpact (D. A. L ) fuzes - These fuzes may be of the igniferous or detonating 
types, they differ mainly from the D«A. in being less sensitive. The mechanism usually 
consists of a steel hamner supported on a stout shearing pin; a shutter is also usually 
enfcodied. 

(c) Graze fuzes - The interior mechanism of graze fuzes is 30 arranged that when the shell is 
checked in flight or receives an appreciable deceleration, a movable part, usually called 
the graze, or inertia pellet can mow forward to carry the detonator on to the needle (or 
vice versa). 

A creep spring keeps the two apart until this deceleration is experienced. 

As the movement of the inertia pellet or weighted needle gives rise to an "air gap" the 
fuze detonator is of the flash type. 

Graze fuzes ha'wa a small inherent delay. 


BASE FUZES 

25d. These fuzes usually depend on a detonator in an inertia pellet being driven onto a fixed 
needle (or vice versa) by the sudden retarding of the projectile at the moment of impact. A delay 
may be incorporated. later designs may incorporate a delayed arming mechanism. 

PROXIMITY OR VARIABLE TIME (V. T. ) FUZES 

259* These are automatic time fuzes that require no accurate time setting. They are designed to 
detonate the shell at the optimim lethal distance from the target, provided that, in the case of A.A. 
targets, the trajectory passes sufficiently close. The present day artillery V.T. fuze in Service 
use is essentially a combined self-pcwered radio transmitting and receiving unit. In flight, tte 
armed fuze transmits radio waves. Unlike radar devices, the waves are sent continuously and are 
nan-directional. The radio wave fronts which are reflected back to the fuze, from any suitable 
reflecting surface (e.g., the ground or air targets), interact with the transmitted waves. When 
this interaction of transmitted and reflected waves, resulting in ripples or beats, reaches a 
predetermined intensity, an electronic switch is tripped which then permit a an electric charge in the 
firing capacitor (condenser) to flow through an electric firing squib, detonating the filling in the 
projectile. 
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The major differences between the different t, pes of V.T. 
radio to the shell, in optimising the sensitivity to the target 
and the self destruction features. 

Safety devices are included as for other types of fuzes, 
mechanical. The fuzes are completely bore and muzzle safe. 


fuzes are in the matching of the 
(ground or air), in the arming delay 

These may be either electrical or 


FUTURE DESIGNATION AND f.-tARXING 

260. Fuze9 of new design will, in future irrespective of their size or classificaticn, be marked 
and introduced by a model number, e.g. II, followed by the letter A and a number, i.e., 1-3A1, instead 
of a serial number and mark as formerly used for identification. New patterns of existing fuzes, 
will, however, continue to be introduced and identified by an advance of the mark. 


Chapter 6 
Fuzes 


Section 3 . Fuzing Procedure 

GENERAL 

261. The operation of fuzing and re-fuzing projectiles requires careful supervision and should be 
undertaken under conditions approaching as closely as possible to "field laboratory conditions" as 
defined by Regulations for the Amy Ordnance Services, Part 6, Supply of Anmunition in the Field, 
paras. 120 to 139 inclusive. In particular, the operation will be carried out under cover, no 
fires, naked lights, lighters, matches or smoking materials being allowed in the vicinity. 

The atmospheric conditions of the hut or tent in w.dchthe operations of opening up and closing 
the shell are carried out must be quite dry to prevent moisture entering the shell when opened up. 

All components must be perfectly dry before insertion, and only one shell at a tLne must be 
worked upon during breaking down and assembly. All operations must be carried out "under 
precautions". 

In all shell operations, cleanliness and careful handling are most important and it is 
essential that no dirt, dust, grit or extraneous matter be allowed to enter the shell, or come in 
contact with any components. Before the removal of any con^onents, therefore.the exterior of the 
shell must be thoroughly cleaned and the components stored in perfectly clean peckages until 
required again. 

To sum up, therefore, although fuzing is normally a laboratory job, if the three basic 
principles of 

DRYNESS CLEANLINESS CARE 

are observed, it can be carried out by battery personnel in a satisfactory manner. 

262. Tools required - The correct implementa should invariably be used in order to minimize damage 
to airrnunition end danger to personnel. The following tools should be available 


TOOL 

USE 

Key, airanunition - 


No. 53 or 121 

for inserting or removing 2 inch perc. fuzes for H.E., smoke 


and powder filled shell. 

No. 119 

for inserting or removing fuzes, oerc. D.A. No. 162 


fuze, T. & P. graze Ho. 221B. 

No. 222 

for inserting or removing plug, fuze-hole, No. 29 

No. 224 

for inserting or removing fuze, time. No. 213- 


EXAMINATION 0? FUZES 

263. Ary fuze which appears to have been damaged in any way will be set aside, reported and will 
not be used for fuzing shell. (See section 4.) • 

Before fuzing shell with fuzes Nos. 11?, 119 and 213 the black safety caps of the fuzes will 
be removed and the striker covers and striker disc, as applicable, examined. 

If the striker cover or disc ie damaged, perforated, missing or is excessively loose, the fuze 
will be set aside and reported. Rotation, or slight up and down movement of striker covers is 
acceptable, but marked up and down movement should not be accepted. A defective striker cover may 
cause a premature. After examination the safety cau should he replaced. 
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YEAR OF MANUFACTURE 


YEAR OF MANUFACTURE 


HE. SHELL FUZE-HOLE PLUGS F1G27 

NOTE:- All plugs are 2 inch 14 T.P.I. and are assembled with leather washers (See inset A) 


YEAR OF MANUFACTURE 


INDICATES CAST IRON ABBREVIATED - 
S • STEEL NOMENCLATURE 
M - METAL OF PLUG 


PART NUMBER ' ' \ 

MK 4 - SX 13 CAST IRON - 

MK 4 I - SX 222 STEEL CONTRACTORS INITIALS 

MK 4 2 - SX223 METAL ^-- OR RECOGNIZED 

f ^ \ TRADE MARK 

-~^5nTLEATHER WASHER 

3 (USED ON ALL PLUGS) 


CONTRACTORS INITIALS 

OR RECOGNIZED - 

TRADE MARK ^ * 


MK I - CAST IRON 
MK I/I - STEEL 
MK 1/2 - ZINC 
BASE ALLOY 


MARK 4 No. I 2 INCH FUZE - HOLE PLUG 


MODEL NUMBER (STEEL) 


ABBREVIATED -- 
NOMENCLATURE 
OF PLUG 


f CONTRACTORS INITIALS 

\ OR RECOGNIZED ^ 

CONTRACTORS INITIALS TRADE MARK 

OR RECOGNIZED __ W* 

TRADE MARK I 


MARK SF No.3 2 INCH FUZE - HOLE PLUG 


I 2 INCH FUZE - HOLE PLUGS 


ABBREVIATED 
NOMENCLATURE 
OF PLUG 


MK 5 - CAST IRON 
MK 5 I - METAL 
MK 5,2 - STEEL 


CONTRACTORS INITIALS OR YEAR OF MANUFACTURE 
RECOGNIZED TRADE MARK 


CONTRACTORS INITIALS 
OR RECOGNIZED 
TRADE MARK \ 


MODEL NUMBER (STEEL) 


YEAR OF MANUFACTURE 


MARK 5 No 13 & L2AI 2 INCH FUZE - HOLE PLUGS 
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The fuze covers of combustion time fuzes should be kept on until immediately before use and not 
removed when preparing for ready-use. Fuze a with tight covers should preferably be used for ready- 
use, the covers being tested for looseness by a straight pull only and never by a twisting motion 
that might disturb the setting. 

NATURES OF SI*EI1 NORMALLY ISSUED FUZED 05 PLUGGED 

264. Base fuzed shell are issued with fuzes assembled, and flare and star shell are normally issued 
with fuzes assembled. Smoke shell previous to October 1956 were issued with fuzes assembled, but 
after this date they are issued plugged. 

^.F. 25 pr. H.E. shell are normally issued fuzed, except H.E. shell filled to code L7 
(DD(L)l8851 and D2(L)55A/GF/229) and those issued specifically for use with fuze No. 213. 

M.L. A.2 inch mortar bombs are normally issued fuzed. 

B.L. A.5 inch and 5*5 inch gun and 7.2 inch howr. H.E. shell are issued plugged. 


265. Types of plugs used for H.E. shell - H.E. shell may be issued plugged with one of three 
different types of plug which vary according to the type of filling and method of explodering i.e.:- 

(a) Plug No. 3 (Fig. 273) 

A plug with a long shank. The head may be painted or otherwise coloured black or it may 
be painted the same colour as the basic body colour of the shell. 

(b) Plug No. 13 or L2A1 (Fig. 27U) 

A plug without a shank. The head is painted or lacquered blue to denote that the top 
exploder is assembled in position. The No. 13 may be manufactured of steel, case iron or 
metal and must not be fired. The L2A1 is of steel and may be used in lieu of a fuze when 
the gun is required to be zeroed. 

(c) Plug No. 29 or LAA1 (Fig. 27C) 

Shell fitted with this plug have no top exploder and are for use with VT fuzes only. 


INSTRUCTIONS FOR RJZING 
To fuze H.E. shell 


sd with No. 13 or L2A1 plugs (Fig. 26, 


(a) Remove the plug and leather washer. Shell with plugs set fast should be set aside, no 
leverage other than the key provided must be used. 

(b) Remove the tracing cloth discs and examine the exposed portion of the top exploder bag to 

ensure that it is in good condition. If no top exploder is present, insert one as 

described in para 267 (e) and (d). Replace the tracing cloth discs, with the glazed sides 

together, on top of the exploder. If only one tracing cloth disc is available, place it 
with its glazed side next to the exploder. 

(e) Inspect the fuze hole threads and the fuze cavity to ensure that there are no particles 

of C.E. present. If any particles are found no attempt should be made to fuze the shell, 
which should be set aside for disposal as described for defective ammunition in para. 286. 

(d) See that the base and screw-threads of the fuze are clean and that the threads are 

undamaged. The lower threads, except the innermost three, should then be lightly smeared 

with thin luting, and the upper threads with luting, thick, 2ffiu 8, a fillet of the latter 

being placed around the underside of the flange. 

(e) Screw the fuze into the shell, using the correct key. Make certain that the fuze goes 

right home, no forcing should be necessary. If the fuze body binds againsc the cavity 

wall, reject the shell or the fuze according to which is at fault. Do not hammer on the 

fuze key handle to tighten the fuze . Use only such pressure as can be applied by hand to 

the fuze key handle. If the fuze cannot be tightened so that a good seating is obtained 
between the lip of the shell and the flange of the fuze, reject either the shell or the 
fuze. Wipe off any excess of luting which may exude at the shell/fuze joint. 

267. To fuze H.E. shell plugged with No. 3 plugs, for use with percussion or time fuzes (Fig. 28) 

(a) Remove the plug and leather washer. Shell with plugs set fast should be set aside, no 
leverage other than the key provided must be used. 


(b) Inspect the fuze-hole threads and the fuze cavity to ensure that there are no particles of 
C.E. or H.E. filling present. If any particles are found no atterqpt should be made to 
fuze the shell, which should be set aside for disposal as described for defective 
ammunition in para.286. 
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H.E. SHELL SUITABLE FOR STANDARD FUZES, PLUGGED WITH fig.28 
No 13 (OR L2AI) & No 3 FUZE HOLE PLUGS 



Remove No. 13 plug, leather 
washer, and tracing cloth discs 


_ 

Remove No.3 plug and leather 
washer 


If exploder present replace 
tracing cloth discs 



Apply luting and screw In fuze 
(see para. 271 for use of washer) 



Insert 'B' exploder and tracing cloth 
discs. Apply luting and screw in fuze 
(see para. 271 for use of washer) 


(c) Soften a "B" exploder by rolling it between the hands and tuck the choke out of the way. 

(The choice is usually to blame if the exploder will not fit correctly into its cavity) „ 

(d) Insert the "B" exploder, choked end downward a, carefully and squarely into the exploder 
cavity. Press the exploder well home into the cavity by hand and congress it, without any 
rotary movement, using the thumbs or a smooth headed wooden "pestle" made up locally. 

Place two tracing cloth discs, with the glazed sides together, on top of the exploder. 

(e) See that the base and screw-threads of the fhze are clean and that the threads are undamaged. 
The lower threads except the innermost three, should then be lightly smeared with thin 
luting, and the upper threads with luting thick Mk. 8, a fillet of the latter being placed 
around the underside of the flange. 

(f) Screw the fuze into the shell, using the correct key. Make certain that the fbze goes 
right home, no forcing should be necessary. If difficulty is experienced in screwing the 
fuze completely home this implies that the exploder has not been sufficiently compressed 
into its cavity and if the exploder is found to have burst, no attempt should be made to 
fuze the shell, which should be set aside for disposal as described for defective asminition 
in para. 286. If the fuze cannot be tightened so that good seating is obtained between the 
lip of the shell and flange of the fuze, reject either the shell or fuze. Wipe off any 
excess of luting which may exude at the she 11/fuze joint. 

268. H.E. shell suitable for use with VT fuzes 

The two types of shell suitable for use with VT fuzes are marked as follows 

(a) Those suitable for use with TO fuzes only - Shell of this type will be stencilled with the 
number of the fuze for which they are designed e.g., "USE HJZE T 100". 

(b) Those suitable for use with VT or with standard fuzes - Shell of this type will be marked 
with two vertical black stripes, diametrically opposed on the nose, the stripes extending 
down over the red filling ring. To avoid overpainting the red filling ring may be 
positioned approx. 1.1/2 inches below the lip of the shell so that the stripes terminate 
just above them. 

Each VT i.e. T97 or T100 fuze is issued sealed in a metal container. There are twelve 
containers to a box and in each box is a special fuze key. Some fuzes may be issued with a bakalite 
cover fitted to the base of the fuze in plaoe of the auxiliary detonator, which is then issued 
separately. This cover mat be removed and an auxiliary detonator fitted before tW fuze Is 
inserted in the shell. Both cover and auxiliary detonator have left-handed thread a. 

Shell should not be fuzed with VT fuzes until inmediately before ttoy are required to be fired. 
Shell fuzed with VT fuzes should not be loaded into vehicles. Tte fuze mist be reserved aixd the shell 
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pl tigged with plug fuze-hole No. 29 or L4A1 for travelling. VT fuze a muat be handled with care. 

No fuze which has been subjected to excessively rough handling should be fired, as it may result in 
a blind. 


269. To fuze H.E. shell suitable for use with W fuzes only (Pig. 29) 

(a) Remove plug and leather washer, 

(b) Examine the cavity and screw-threada and remove any loose particles of filling. 

(c) Remove the fuse from its container and make sure that an auxiliary detonator is fitted. 

(d) See that the base and screw-threads of the fuze are clean and the threads undamaged, and 
lightly smear the lower threads with thin luting, and assemble a washer, copper and 
asbestos, 2.3 inch under the flange of the fuzes. 

(e) Screw the fuze into the shell, and tighten it with the special key provided. If the fuze 
cannot be screwed fully home it must he removed and the fuze and fuze-hole in the shall 
examined for damaged threads. Any attempt to force home the fuze by harms ring the fuze 
key may damage the fuze and result in a blind. 

270* To fuze H.S. shell suitable for use with VI or with standard fuzes (Pig. 30) 


(a) Remove the standard fuze or the plug and washer. Shell with plugs set fast should be 
set aside, no leverage other than the key provided mat be used. 


H.E. SHELL SUITABLE FOR V.T. FUZES ONLY. PLUGGED WITH 
No.29 (OR L4AI) FUZE HOLE PLUGS 


FIG.29 




I 


gw 



Remove No.29 plug and leather 
washer 


Apply luting (assemble washer, copper 
and asbestos, 2‘3 Inch MK. 1 on T.97 
and T. 100 fuzes only) and screw In fuze 


H.E. SHELL SUITABLE FOR V.T. OR STANDARD FUZES. PLUGGED 
WITH No 13 (or L2AI) FUZE HOLE PLUGS 


FIG.30 





Remove No. 13 plug, leather 
washer, tracing cloth discs, 
and exploder 


Apply luting (assemble washer, copper 
and asbestos, 2-3 inch MK. I on T.97 
and T 100 fuzes only) and screw in fuze 





Remove No. 13 plug, leather 
washer, and tracing cloth discs 


Examine exploder and replace 
tracing cloth discs 


Apply luting and screw in standard 
fuze (see para. 271 for use of washer) 
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(b) in the case of assembly of VT fuzes remove the tracing cloth discs and insert the hook of 
the speoial fuze key into the loop on top of the exploder and withdraw the exploder. 

(c) Proceed as in paras. 269 (h) to (e) above in the case of assembly of VT fuzes and paras, 
266 (b) to (e) in the case of standard fuzes. 

271. To fuze shell with tiire or time and percussion fuzes (Fig, 30 " Such fuzes are used with B.E, 
smoke, flare, star and chemical shell. These natures of shell may be issued fuzed or may be issued 
plugged with 2 inch No. 1 plugs (see Fig. 27.A). 

(a) Remove the plug arvi leather washer. 

Inspeat the cavily ar*i fuze-hole threads to see that they are clean, free from loose 
explosive and undamaged. 

(b) See that the base and screw-threads of the fuze are clean and the threads undamaged, and 
lightly smear the lower threads with thin luting, apply luting, thick, Mk. 8 to the upper 
threads and also a fillet around the underside of the flange, 

(c) Screw the fuze completely home using the fuze key provided, taking care not to damage the 
fuze cover. 


SHELL, BE. (SMOKE ETC.) PLUGGED WITH No. I FUZE HOLE PLUG fig.3 


3 * 

IUAA 


Jn 


Remove No.I plug and leather 
washer 


£=Z 


~— 7- 

r 

y 

— 

r \ 

LJ 



Apply luting and screw in fuze 
(see para. 271 for use of washer) 


272. Washers - use of between lip of shell and flange of flag - In the case of ho.221B marks 1 , 2 and 

3 fuzes a steel "washer, self-centring, 2.3 inch Mk.1" or a "washer, copper and asbestos, 2.3 inch 

Uc. 1" must be fitted under the flange of the fuze at the time of insertion into the shell. This is 
to prevent the band securing the fuze cover being pinched between the lip of the shell and flange of 
the fuze body thus making the i-emcrval of the fuze cover difficult. 

Washers are not required far use with fuzes manufactured with a stepped shoulder on the body. 

Washers are not used under the flange of fuzes approved for use in H.E. filled shell, except in 

the case of VT T97 and T100 fuzes where a washer, copper and asbestos, 2.3 inch is required to be 
assembled. 

On no account will leather washers be u sed nor will any washer which is assembled under the 
head of a plug be removed and re-used under the fl ange of a fuze . 

FHEPAitATIOK FOR FIRING 

273. The black safety caps of fuzes Nos. 117 and 213 must always be removed before firing. The 
black safety cap of fuze Ho. 119 must be removed before firing unless the ammunition is ordered to be 
fired "HE 119 cap on". 

In the esse of B.L. ammunition the safety caps of fuzes will not be removed until the shell is 
on the loading tray and in the case of Q.F. separate loading ammunition only Just prior to the shell 
being loaded. 

The fuze covers of combustion time fuzes should not be removed until immediately before they 
are required for use. 

274- VT fuzes - Sane VT fuzes are issued with a piece of vfaxed paper fitted over the nose. This 
Paper must be removed before firing. No attempt must be made to remove the normal wax coating of 
the upper portion of the fuze. Apart from the above, VT fuzes require no other preparation for 
firing, 

275 • Time and time and percussion fuzes - Fuze No. 221B will function as a time fuze at any setting 
between "0" and the highest setting. The setting "0" will burst the fuze at or close to the muzzle. 
B.E. smoke shell may be fired at fuze set "0". 
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METHOD OF SETTING TIME OR TIME-AND-PERCUSSION FUZES 



Fuze No. 213 incorpora tea a safety device which prevents the fuze functioning as a time fuze at 
settings loser than 1.6. 

In setting fuzes Nos. 213 and 221B, the movement will "be one of decreasing the fuze setting i.e. 
a clockwise movement tending to tighten the fuze in the shell. The only exception to this rule is 
that a smA 11 increase in setting may be made when required, provided the final movement is a clockwise 
one of decreasing the setting. (See Fig. 32). 

With fuze No. 221B the time ring is rotated using a fuze key until the indicating line of the 
time ring is opposite the fuze setting ordered. 

276. With fuzes No. 213 a fuze setter is used - To set the fuze setter, the micrometer is used for 
alterations less than 5 units. For large alterations, the main scale is rotated, using the quick- 
release, to a position within one or two units of the setting ordered. The gears are then re¬ 
engaged, and the micrometer is turned through at least one complete turn until the main scale is 
reading the number of units ordered and the micrometer is reading the number of decimal points. 

The fuze setter, having been set as ordered is plaaed over the fuze and turned clockwise until 
it engages. It is then turned anti-clockwise for about one eighth of a turn i.e. until its motion is 
stopped by the plunger engaging in the fixed slot and finally turned clockwise until no further 
turning is possible. The fuze is now set, and the setter should be removed, care being taken to 
ensure that the setting is not disturbed in so doing, 

TO PREPARE SHELL FOR RETURN TO VEHICIS 

277. Fuzed shell - If boxes carrying fuzed shell are available . Fuzed shell will be replaced in the 
boxes after the fuzes have been re-capped or 9et to "SAFE" as applicable. 

If boxes carrying fuzed shell are not available . Fuzes will be re-capped or set to "SAFE" 
as applicable and then removed. The "B" exploder will be left in position and the shall will be 
plugged using No. 13 plugs. The grummets will be replaced. Any shell in which the "B" exploder 
bag is found to be burst will be set aside for disposal as described for defective amnunition in 
para, 286. 


Chapter 6 
Fuzes 


Section 4 Care, Preservation, faulty Ammunition and Prematures 


CARE OF FUZES 

278. The fuze is the most delicate component of a complete round of anminition and rou^i treataent 
and prolonged exposure under adverse weather conditions may cause damage and rapid deterioration, 
with the consequent risk of a blind or premature. The risk of damage to the fuze is greater when 
shell are carried fuzed and, therefore, unless "boxes carrying fuzed shell" are available, medium 
and heavy shell should not be transported fuzed. Any such shell prepared ready for firing mist be 
unfuzed and plugged before being returned to vehicles. With all natures of equipment, every care 
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should tie taken to protect fuzed shell from Jarring or from being knocked or jolted against any hard 
object. 

The drill for uncapping fuze a as laid down in the gun drills concerned mist be adhered to 
strictly. When shell are prepared in advance for a programme shoot, the safety oaps of fuzes such 
as Nos. 117, 119 and 213 mist be replaced and the shell stacked or re-boxed with the caps on. 

Fuzing of medium and heavy shell - Lack of care in fuzing shell has been suspected of being at least 
a contributory cause of prematures in the 5-5 inch gun, the following two possible causes of 
prematures are the result of this careless fuzing. 

Broken exploder bags, with the risk cf loose particles of C.E. being trapped between the 

screw-threads of the shell and the fuze. 

Fuzes not screwed fully home with the consequent risk of movement between fuze and shell or 

of the shell filling at "shot start". 

Full details of the precautions to be observed in fuzing shell are given in Section 3 and are 
also incorporated in the relevant gun drills. 

PRESERVATION 

279. Fuzes deteriorate quickly when exposed to the atmospherej it is important, therefore, that 
only such as are required for immediate use should be uncovered or removed from their hermetically 
sealed cylinders. 

All openings in fuzes are treated with ccnposition to prevent the entry of moisture and under 
normal condition, fuzes should remain waterproof. 

Time, and time and percussion fuzes of the combustion type are treated with waterproofing 
composition over the escape holes in the time rings, set screw recesses and also in the apace between 
the cap, time rings and body. The threads cf the base plug are treated with cement. 

These fuzes are further protected by metal or tinned-plate covers which form an integral part 
of the fuze and are secured in position by a band secured by wire or similar meana. The covers 
should never be twisted by hand to ascertain if they are tight, they should only be tested by 
pulling. When issued separately, fuzes are packed in containers or cylinders which are hermetically 
sealed. From the fbregoing it will be seen that fuzes are adequately protected and should remain 
serviceable bo long as the ftiza seal remains unbroken and the container or cylinder in good condition. 

The waterproofing of the time ring is broken when a fuze is set, or by Iosb of tension and 
unless it is restored at once the fuze may rapidly become unserviceable. The time ring may be 
moved accidentally by the turning of a loose fuze cover, or by vibration when travelling or the tine 
rings have become loose owing to loss of tension. 

Whilst the fuze cover Is in position on the shell, it mist be assumed that the fuze is 
serviceable and usually the fuze will be found to be set at SAFE when the cover is removed. 

Tensioning ia the means by which relative movement between the time rings and the fuze body is 
prevented and the flame from the composition in the time rings of powder filled fuzes is confined. 

It also provides a seal against the entry of the flash of any propellant gases that nay pass over 
the shell. Loss of tension may therefore lead to a "flash-over" or a premature in powder train 
fuzes. Further, if the time lings axe loose in powder filled fuzes they may move relative to one 
another and so alter the setting; thus leading to a blind, a burst out of the calculated position 
or possibly a premature. Fuzes that have lost their tension, or have loose time rings, must not 
therefore be used. 

Loss of tension with consequent movement of time rings is a defect seldom found, but every 
effort should be made to detect such defects when fUzes are uncovered. When a f\ize is uncovered 
and found to be set at other than the SAFE position it is a clear indication of loss of tension and 
it should be replaced as soon as possible. If this cannot be done, it should be set aside for 
examination by an 1.0.0. after it has been re-set at SAFE and had the waterproofing restored. 

Except in great emergency, fuzes should not be pre-set unless some means of waterproofing is 
instantly available. When fuzes have to be pre-set it is imperative that the waterproofing seal, 
broken by the operation of setting, should be restored immediately the setting of each individual 
fuze is completed,. 

All uncovered fuzes, whether set at SAFE or not, should be treated with RD 1154 composition. 

The conposition should be worked by hand into the grooves above and below the movable time ring. 
Surplus composition mist be scraped off with a suitable chisel-shaped tool of wood or non-ferrous 
metal. None should be left in the setting slots, neither should there be a heavy deposit on the 
escape-hole discs of the time rings. The surface of the fuze must be left clean with the 
graduations clearly visible. This operation mist be repeated every time the time ring is moved 
and will be facilitated if the conposition ia slightly warmed. 

This waterproofing procedure will not repair a damp fuze, but it will ensure that a dry fuze 
remains serviceable. 


FAULTY AMMUNITICM 

2^0. There is evidence to show that, where prematures have occured by reason of faulty ammunition 
design or manufacture, certain fuzes have been more prone to prematures than others. Certain types 
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mark3 of fuzes are therefore restricted in their use both for training and operations. This 
matter is under constant review aixl Any Council Instructions are issued and amended from time to 
time to give the latest position. The provisions of these A.C.I's must be strictly observed, 

PREMATURES 

281 , Most of the evidence is destroyed although circumstantial evidence will be available by taking 
details of the next round that would have been fired but for the premature. Particulars of the 
shell burst are moat valuable. The nature of the burst, including position, noise, appearance and 
the colour of the smoke and the presence or absence of strike marks on the ground should be noted. 

An imnediate search sho uld also be made for all shell and fuze fragments, Fragments should be 
retained for subsequent expert examination and a sketch made to show where they were recovered in 
relation to the gun. 

Evidence of actual fuze setting, bearing and Q.E., are also most valuable and every effort 
should be made to record even approximate details. 

Equipnent damaged as a result of a premature, which in the opinion of R.E.1.I.E,, warrants 
further examination, will be despatched to D,I. Arm, under arrangeirents to be made by D.D.O.S. 
Command, 

282, Rates of fire - The risk of prematures from all causes will rise when a high rate of fire is 
maintained for any considerable time. Except for very short bursts of fire, a rate faster than 
that laid down as "intense H for the equipment concerned should not be ordered, 

283, Records of prematures - Many trials have been carried out in order to prove or disprove 
suggested causes for prematures. Investigations are still continuing and important information an 
the causes of prematures can be provided if Units render detailed reports regarding any prematures 
suffered by them. 

Full Instructions as to the procedure to be adopted on the occurrence of a premature and a 
specimen of the form on which the relevant facts should be altered are contained in R.A.O.S. 

Volume III, Pamphlet No, 5* which is issued an the scale of one for each regiment. 

DEFECTIVE FUZES 

284* Defective fuzes (as defined in the gun drills) may cause blinds or prematures, therefore:- 

Before medium or heavy shell are fuzed, the fuzes should be inspected as described in the gun 
drills and any fuze which is defective or which appears to have been damaged in any way will be set 
aside, reported and must not be used for fuzing any shell. With anmunitian supplied fuzed, the 
fuzes should be inspected when preparing the anmmition and any shell with a defective fuze or one 
which appears to have been damaged must be set aside, reported and not fired. 

The fuze covers of combustion time fuzes should he kept an until Immediately before use and 
should not be removed whan preparing for ready-use. Any fuzes which are found to be set at anything 
other than "SAFE" when the cover is removed mist be set aside and not fired. It is also important 
that fuzes should be screwed fully home in the shell and where fuzes such as combustion time fuzes 
are required to be secured by a fixing screw, that the head of the fixing screw is screwed home below 
the surface of the shell wall. Similarly, washers if fitted beneath the flange of the fuze must be 
properly centred as any protrusion will seriously affect ballistics. 

UNSERVICEABLE FUZES 

285 . The "foYlowing ammunition should be treated as unserviceable and on no account should it be 
fired, or replaced in vehicles:- 

(a) Fuzes Nos. 117, 119 and 213 with damaged or deficient striker covers or discs, 

(b) Shell fuzed with time or time and percussion fuzes which cannot be reset to "SAFE”. 

(o) Shell fuzed VT fuzes which cannot be defuzed and plugged. 

286, Disposal of defective anmunjtion - At practice , defective anmunitian will be set aside for 
examination by an I.O.Q. (R.A.O.C.), 

During operations, defective ammunition will be dumped and clearly marked. 
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Chapter 7 

Tracers and Tracer - and - Igniters 

Section I. General 


INTRODUCTION 

2&7. The policy of providing projectiles with some visible indication of their flight through the 
air to assist observation by the gurner has developed considerably, and this chapter gives the 

f ositian to-date. It consists of a device assembled in the base of the projectile to emit light 
and usually smoke) to form a trace for a specified time to assist night and day observation. 

288. Dark ignition - To obtain a delay in the lighting up of a tracer system so that the path of 
the "tracer 11 is not visible until the projectile is some distance from the nuzzle, a priming layer 
of S.F.G.12 powder may be pressed in cm ton of the ignitory filling (see para.295;. This is termed 
"dark ignition"« The object of the "dark ignition" isj- 

(a) to prevent the firer being dazzled by the brilliant flame emitted. 

(b) to reduce the possibility of the position of the gun being pin-pointed by enemy 
observation from a flank. 

Projectiles fitted with "dark ignition" tracers or tracer-igniters are identifiable by special 
syribols stencilled an the body (sec para. 385)■ 

CLASSIFICATION 

269 . Current tracers nay be classified under three main heads, viz., 

(a) Tracers, shell 

(b) Tracer and igniters, shell 

(c) Integral tracers 

290. Tracers, shell are separate com onents in tliat tney are not integral rrith the projectile; 
they are, hew/ever, invariably issued assembled with the projectile. 

291* Tracer and igniters, shell are also separate components issued assembled with the projectile, 
but they have the dual function of tracing the trajectory of the projectile and of its destruction 
at a given time after firing. 

292. Integral tracers consist of compositions pressed directly into a cavity (or cavities) formed 
in the base of the projectile. 


Chapter 7 

Tracers and Tracer - and - Igniters 

Section 2 . Tracers, Shell 


DESCRIPTION 

293« General assembly - Tracers, shell are normally made of steel or metal rod bored out tc take a 
conyoaite filling of tracing and priming compositions. They may be designed for assembly inside or 
protrusicn outside the base of the projectile and are accordingly known as internal or external 
tracers. (See Fig. 33) • 

2%« Method of securing tracer to projectile (Fig. 33) - The external cent our of different tracers 
varies considerably according to the type of projectile for which they are designed and this 
determines to a great exdent the method of securing tracer to projectile. Current methods of 
securing are:- 

(a) Tracer threaded externally to screw into the base of the projectile. This ncthod 
of securing is onplqyed in tracer,shell, Nos.1, \6 and 36 . 
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(b) Tracer threaded internally for attachment to a screw-threaded spigot on the base of the 
projectile. To prevent independent rotation, the tracer ia secured to tte spigot by a grub 
screw. This method of securing is enployed in tracer, shell. Nos. 30 and 32. 

(c) Tracer secured by a screwed ring or screws - Tracers secured by means of a screwed ring 
are designed for use with base fuzed shell and normally consist of a disc-shaped steel body 
in which the tracer channels run at right angles to the axis of the projectile. The tracer 
and screwed ring are secured after insertion of the base fuze and gascheck plate. This 
method of securing is employed in tracer, shell. No. 9. Disc type tracers may also be 
secured by direct screw-threading as in No. 36 or by means of separate screws passing 
through the tracer body and into the base of the projectile as in No. 37. 

295. Priming and tracing compositions - A range of mixtures for tracer filling has been developed, 
a9 a result cf Service requirements for day and night tracers, giving varied times of burning. 

Mixtures in general use are priming composition (SR 399) and tracing composition (SR 372 A3) which 
produce a red trace. Priming compositions are used only to assist ignition of the tracing 
conposition; they give negligible light, whereas tracing conpositions give light and luminous 
smoke for day and night observation. Pilling a were formerly pressed in by using a flat serrated 
punch, but current fillings are pressed with a stepped drift which has proved to give a more 
satisfactory "take over" from one pressing to the next. The last pressings may be loaded with a 
hard paper tube impregnated with wax. This ia designed to prevent propellant gases from blowing up 
the side of the filling between its outer surface and the internal wall of the tracer thereby 
causing short times of burning and, in tracers and igniters, premature detonation of the projectile. 

296. Method of sealing tracers - Tracers are sealed by means of brass or celluloid discs or cups, to 
protect the fillings from moisture and from propellant gases generated during storage. The detailed 
methods of sealing vary considerably. Because celluloid ia liable to soften and become distorted 
when in contact with nitroglycerine and carbamite, celluloid discs and cups are protected by 




Exterior views 


TYPES OF SHELL TRACERS 


FIG.33 


EXTERNAL 


INTERNAL types 


No. 16 


Sectional views 


COMPOSITION 
TRACER COMPOSITION 


PELLETS 
OF TRACER 
COMPOSITION 


CLOSING ASSEMBLY 
BRASS CLOSING CUP 
AND 2 STEEL WASHERS 

No. 16 


No. I 


No.36 


PRIMING 

COMPOSITION 

SEALING 


CARNAUBA WAX 


No.37 








bakelised diaca when assembled in fixed ammunition rounds 
frcm falling into the cartridge case. 


This prevents the celluloid disc or cup 


ACTION 

29?. On firing, the tracer sealing arrangements, such as closing cups and discs, are blown in or 
consumed by the propellant gases and the primary composition ignited. This ignites the tracer 
composition, the flame from which escapes through the emission hole(a) and enables the trajectory of 
the projeotile to be observed. 


Chapter 7 

Tracers and Tracer - and - Igniters 


Section 3 . Tracer-and-Igniters, Shell 


299• Initiating and olosiim arrangements - The initiating and base closing arrangements are aim: 
to those of tracers, she'll (see para. 29^]except that tracer and igniter, shell Nos. 7 and 12 
incorporate a oap and anvil firing mechanism for initiating the priming and tracing compositions, 
The anvil ia a push fit in the rear end of the tracer and igniter and is recessed to take a cap i 
a cap holder supported by a stirrup spring, the complete mechanism being closed at the base by a 
lead disc. 


TYPICAL SHELL TRACER-AND-IGNITERS 
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300. Priming and tracing compositions - These are the same oonpositions as used for tracers, shell 
(see para. 295)* In May, 1951, humidity controlled conditions were introduced in tracer filling 
shops. Existing marks of tracers and igniters filled under the new conditions were allotted "/l" 
after the mark, e.g:- 


Tracer and igniter. No. 11, Mk. 3/l 
Tracer and igniter. No. 14, Mk. 2/1 

301. Ths igniter - Tte igniter consists of a quantity of gunpowder or S. R, composition lightly 

pressed into the forward cavity of the body or into a screw-threaded plug (or heat relay). The 

differezrce between a plug, as in tracer and igniter, shell. No. 12 and a heat relay, as in tracer 

and igniter, shell. No. 14 is that the plug filling is ignited by direct contact with the tracing 

cacpo3ition, whereas the heat relay filling is ignited by conducted heat. 

ACTION 

302. The aotion is similar to that of tracer, shell described in para. 297 except for tracer and 
igniter, shell, Nos. 7 and 12 in which an anvil and cap mechanism is used. On firing of the 
latter the inertia of tte cap and cap holder overcomes the resistance of the stirrup spring and the 
cap is fired by the anvil. The flash from the cap ignites the priming composition which in turn 
ignites the tracing composition. The resultant gases blow out the firing mechanism and sealing 
disc, thus permitting the flame from the tracing composition to be observed. After a given time of 
burning the tracing composition ignites the initiating conposition in the plug or heat relay to 
bring about detonation of the projectile. 


Chapter 7 

Tracers and Tracer - and - Igniters 

Section 4 . Integral Tracers 


DESCRIPTION 

3 0 3 . Method of filling tracer cavities - Integral tracers are normally used only in solid shot and 
consist of a number of preaainga of tracing and priming conpositions filled directly into one or 
more cavities in the base of the projectile. (See Pig. 35). Unlike other typeB of tracers they are 
not allotted numbers and mar ks but may be identified by design, type, model or part number, 
stencilled on the body of the projectile. 

304. Tracing conpositions and aiea of cavity - In February, 1943 it was decided to adopt tracing 
conposition S«R. 372 (red trace) for all armour piercing and practice shot. It was also decided to 
adopt a standard cavity Hamster of 0.435 inch for all shot of 6 pr. to 3.7 inch calibre (both 
inclusive). The current approved tracing conposition is now S.R.372 AB. 

305. Method of closing*'- The method of closing is similar to that used for tracer, she 11- 
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Chapter 8 

Cartridges, Blank and Paper Shot 

Section I. Introduction 

GENERAL 

306. Blank ammunition - Blank cartridges consist of a cartridge case and/or a cloth bag containing 
only a charge, usually of gunpowder although charges of cordite have been approved for some 
equipments. They must not be fired with any form of projectile, and are provided solely for 
training, demonstration and saluting purposes. 

All Q.F. blank cartridges have a red worsted cloth disc with the word "BLANK" printed thereon 
fitted in the mouth of the cartridge case. It is shellacked to the outer surface of the retaining 
cup, if such is positioned in the mouth of the case or, where the cup is positioned well down inside 
the case, the red disc is affixed to the inside edge of the mouth of the case. The object of this 
disc is to give a quick visual means of ascertaining that the charge is actually present in the case 
and that it has not been fired and has not fallen out in handling etc. 

307. Paper shot cartridges - Special cartridges may be provided for use with paper shot. Such 
cartridges mist pot be fired with any other fom of projectile. Paper shot cartridges and paper 
shot are normally provided for proof of carriages and mountings to simulate firing stresses. 

To further assist identification, Q.F. paper shot cartridges will have in addition to the 
normal markings stencilled on the base and side of the cartridge case, a green paper disc shellacked 
to the outer surface of the retaining cup positioned in the mouth of the case, or alternatively the 
outer surface of the retaining cup may be painted light green. The word 11 PAPER" is also clearly 
printed on the disc or cup. 


Chapter 8 

Cartridges, Blank and Paper Shot 

Section 2 . Types authorised for Field Branch Artillery Equipments 


CARTRIDGE BLANK (Fig. 36 ) 

308. Q.F. 25 pr. 

Mark 1 

This is the normal charge and consists of a mark 2 or ?/l brass cartridge case fitted with a 
No.l percussion primer. The oharge consists of 1 lb. of G.12 gunpowder contained in a silk cloth 
bag. A leatherbaard cup is Inserted in the mouth of the case, base downwards, and is wedged 
against the charge and secured with shellac. 

Mark 2 

This is special for Gibraltar for saluting purposes only. 

It differs from the mark 1 in that the charge consists of 8 cz.of G. 12 gunpowder contained in 
a worsted cloth bag. 

These cartridges must never be used at a rapid rate of fire. 

Mark 3 

This is special for Dover (except with Carriage Q.F. 25 pr. saluting mark 1 ). 

It differs from the marks 1 and 2 in that the charge consists of 2 lb. of G.12 gunpowder 
contained in a silk cloth bag which is retained in the cartridge ease by 3 leatherboard cups. 

These cartridges must never be used at a rapid rate of fire. 

Mark if 

This is the normal equivalent to the mark 1 cartridge. 

It differs from the previous marks in having a charge of 1 lb. U. ozs. of cordite W.M. CM 7 
which is retained in the cartridge case by one leatherboard cup. A No. 9 percussion primer is 
assembled in place of the No. 1 primer. 

309. B.L, 5«5 inch. /+.5 inch and 155 nm. gun, 

Mark 1 

This consists of a charge of 3 lb. of G.12 gunpowder enclosed in a silk cloth bag, the 
mouth of the bag being choked and secured by silk thread. 
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310* B.L. 7»2 Inch 
Mark 1 

This consists of a charge of 7 lb. of G.12 gunpowder enclosed in a silk cloth hag, the 
mouth of the hag being choked and secured by silk thread. 

PRECAUTIONS TO BE OBSERVE WHEN FIRING BLANK AI" tUNITION 

311. When firing B.L, blank cartridges - No gun must be reloaded yd thin $0 seconds after firing. 

Even after this interval, no gun naist be reloaded until the chamber and bore have been sponged out, 
examined and all debris removed. In the event of a misfire the normal misfire drill must be carried 
out except that, if the tube has fired, a second tube must not be loaded but the detachment should 
immediately be ordered to stand clear, care being taken that no one is in the rear of the breech and 
a pause of not less than }Q minutes be allowed to elapse before the breech is opened. 

When firing Q.F. separate loading blank cartridge s - In the event of a misfire the breech gust 
got be opened for at least 30 minutes and no one must be in the rear of the breech when it is opened. 

CARTRIDGE PAPER SHOT 

312. B.L. 5.5 inch Gun 

There is only one design i.e., mark 1 consisting of a charge of 9 lb. A oz. cordite WM. 109 
filled to M. of F. design DD(L)20296. This is in one portion which is fitted with a single 1 oz. "C" 
gunpowder igniter. 



RTRIDGE Q F BLANK MK 4 
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Chapter 9 
Drill Ammunition 

Section 1 . Introduction 


GENERAL 

313« Drill stores are provided for practising loading, handling and other drill purposes. They 
approximate to the shape and weight of the Servioe store they represent and contain no explosive 
whatsoever. 

Where drill ammunition is made from the material used for the operational store, it is painted 
black. Exceptions to this rule are:- 

(a) Brass cases used in the assembly of Q.F. drill cartridges - such cases are not painted or 
otherwise coloured black; instead, they are left in their natural colour but the word DRILL 
is stamped an the base of the case. 

(b) Drill cartridges or charges made up in the same colour and cloth material as the operational 
store. These have the word DRILL stencilled in black in a proraineavt position on each 
portion. 

(c) Drill stares made from material other than that used for the operational store, e.g., wood, 
rubber, leather, etc., which are left in their natural state. 

Any item of drill ammunition not marked or painted as described in the following paragraphs 
must be returned to the R.A.O.C. and not used. 

Live anounition, practice as well as operational, must not , in any circumstances, be used for 
drill purposes. 

All preliminary training is carried out with drill ammunition and in peace-time no other nature 
of anmunition should be on the gun position at the same time. In war, however, although drill 
anmunition is used for training, operational ammunition may also be on the gun position. This 
introduces a risk of error and accident which can only be avoided by very careful attention on the 
part of all concerned. The broad general rule to follow at operational positions or elsevhere when 
operational ammunition is present is to store the drill anmunition in same central place clear of 
the guns. It should be brought to the gun position for training only, all live anmunition being 
segregated and steps taken to ensure that the two types do not get mixed up during drill. On com¬ 
pletion of the training period, the drill ammunition should be returned to the central store, all 
items carefully checked and live ammunition excluded. 


Chapter 9 
Drill Ammunition 


Section 2 . Components 


DRILL CARTRIDGES 
3H- Q.F. 25 pr. 

Mark 1 

This consists of a mark 1 steel drill cartridge case. The charge represents the 1 lb. 11 oz. 
4 dr. service charge. Shellacked twine represents the cordite which is enclosed in leather bags 
coloured red, white and blue and weighing 6 oz. 5 dr., 7 oz. 12 dr. and 13 oz. 3 dr. respectively. 

The portions are retained in position by a lid, leather, mark 1 . 

Mark 3 (use extended to apparatus, practising, loading) 

This differs from the Mark 1 in using a service marie 2 brass cartridge case and in the charge 
being enclosed in coloured cloth bags in lieu of leather also the rim of the case is milled. 

The words 25 pr. Mk. 3 DRILL are stamped on the base. 
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Mark 3/l (also for use with apparatus, practising, loading) 

This differs from the mark 3 in the use of a mark 5 steel cartridge cs.se, the rim of v/hich ia 
milled. 


The words 25 PR. MK.3/1 DRILL are stamped on the base. 


3 ^ 5 * B.L. 4.5 inch 

9 lb, 2 oz« mark 1 
9 lb. 2 02 . mark 2 

Cloth; third charge; representating a second charge of 6 lb. 7 oz. end additional 2 lb. 11 oz. 
portion tied together. 

2 lb. 15 oz. mark 1 
2 lb. 15 oz. mark 2 
Cloth; first charge. 

These are made up to represent the Service cartridges. Each portion consists of a rolled paper 
cylinder, closed at each end with a wood plug and contained in a cloth bag provided with four lengths 
of braid sewn to a cloth strengthening band at the base. 

The 6 lb. 7 oz. bag is closed at the mouth with a dujmxy igniter, the 2 lb. 11 oz. being closed 
at the mouth by a cloth disc. 

The cartridge is brought to weight by being filled with sawdust and lead or iron scrap. 

The v/ord DRILL is stencilled on the side of each portion also on the igniter and closing disc. 
The words "CHARGE THREE" are marked on the side of the assembled cartridge. 

The base of the 6 lb. 7 oz. portion bag ia also marked "WO" and that of the 2 lb. 11 oz. 
portion "NOT TO BE FIRED SEPARATELY". 

The 2 lb. 15 oz. cartridge consists of a rolled paper cylinder, cloaed at each end with a wood 
plug, surrounded at the igniter end with a short rolled paper cylinder and contained in a olath bag 
closed at the mouth by a duragy igniter. 

The cartridge is brought to weight by being filled with sawdust and lead or iron scrap. 

The word "DRILL" is stencilled on the side of the cartridge head and on the igniter, the words 
"CHARGE ONE" being marked on the stem. 

The mark 2 cartridges differ from the mark 1 in the bags being made of cotton in lieu of silk 

cloth. 


10 lb, 9 oz«, mark 1 

Cotton cloth; third charge; representing a second charge of 7 lh. 9 oz. and an additional 
3 lb. 0 oz. portion tied together. 

3 lb. 1 oz. mark 1 

Cotton cloth; first charge. 

TheBe consist of cotton cloth bags, loaded to weight with rope and lead or iron scrap. The 
dunrry igniters consist of two cotton cloth discs, sewn together and filled with scrap textile 
material. The ends of the cartridges are stiffened with millboard discs. 

The 10 lb. 9 oz. cartridge is in two portions, one 7 lb. 9 oz. and an increment of 3 lb.. 

The 7 lh. 9 oz. portion has a dumigy igniter sewn to each end. The ends of the 3 lh. portion are 

closed with cotton cloth disics. 

The 3 lh. 1 oz. cartridge consists of one bag with a dir\ngr igniter sewn to each end. 

The 10 lb. 9 oz. cartridge has the large portion marked "CHARGE" on the side and "TWO" on the 
end. The small portion has "THREE" on the side and the instruction "NOT TO BE FIRED SEPARATELY" 

on the end. When the two portions are tied together the ends are hidden and "CHARGE THREE" is 

shown. 

The 3 lb. 1 oz. cartridge is marked "CHARGE ONE". 

316. B.L, 5.5 inch 

9 lb. 2 oz. mark 1 

Cot Lion cloth; charge four; representing charge three of 6 lb. 10 oz. 8 dr and an increment 
of 2 lb. 7 oz. 8 dr. tied together. 

4 lb. U oz. mark 1 

Cotton cloth; charge two; representing charge one of 2 lb. 10 oz. 8 dr. and an increment of 
1 lb. 9 oz. 8 dr. tied together. 

These are made up to represent the Service cartridges. The 9 lb. 2 oz. cartridge consists 
of two portions. Each portion consists of a rolled paper cylinder, closed at each end with a wood 
plug and contained in a cotton cloth bag provided with four lengths of webbing sewn to strengthening 
bands at the base 
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The 6 lo. 10 07 .. 8 dr, bag is closed at the mouth with a dunmy igniter and the 2 lb. 7 os, 8 dr. 
bag is closed at the mouth by a cotton cloth closing disc. 

The portions are brought to weight by being filled completely with sawdust and lead or iron 

scrap. 

The v/ord DRILL is stencilled on the side of each portion, also an the igniter ana closing disc. 
The words "CHARGH FOUR" are marked an the side of the assembled cartridge, the larger portion bearing 
the v/ord "CHA1T-E" and the smaller portion the word "FOUR". The base of the larger bag is narked 
"THESE" and that of the smaller bag "NOT TO BE FIRED SEPARATELY", these base markings are hidden when 
the two portions are assembled. 

The 4- lb. 4 . oz« cartridge consists of the two portions. The 2 lb. 10 oz. 8 dr. portion 
consists of a rolled paper cylinder, closed at each end by a wood plug, surrounded at the igniter end 
with a short rolled paper cylinder and contained in a cotton cloth bag closed at the mouth by a dunray 
igniter. It is brought to weight by being filled completely with sawluat and lead or iron scrap. 

The 1 lb. 9 oz. 8 dr. increment consists of a bundle of 7-1/4- inch lengths of 1 inch rope 
weighted with lead sticks and enclosed in a cotton cloth bag closed at the mouth by thread stitching* 
The increment is secured to the stalk of the large portion by two webbing tapes. The words "CHARGE 
TWO" are stencilled on the side of the assembled cartridge, the larger portion bearing the word 
"CHARGE" and the smaller portion the word "T 0". The stalk of the larger bag is marked "ONE", this 
marking being hidden when the portions are assembled. 

4- lb. 12 oz, mark 1 

Cotton cloth; charge two; representing charge one of 2 lb. 15 oz. and an increment of 1 lb. 

13 oz. tied together. 

9 lb, 13 oz, mark 1 

Cotton cloth; charge four; representing charge three of 7 lb. 3 oz. and an increment of 2 lb, 

10 oz. tied together. 

12 lb. 9 oz. mark 1 

Cotton cloth; full charge; for 80 lb. shell. 

These are made up to represent the Service cartridges. 

They consist of cotton cloth bags, loaded to weight with rope and lead or iron scrap. The 
dunmy igniters consist of two cotton cloth disc 9 sewn together and filled with scrap textile material. 
The ends of the cartridges are stiffened with millboard discs. 

The 4- lb. 12 o^, cartridge is in two portions, one 2 lb. 15 oz. and an increment of 1 lb. 13 oz. 
The farmer has an igniter sewn to each end while the ends of the latter are closed with cotton cloth 
discs. 

The 9 lh. 13 oz. cartridge is also in two portions, one 7 lb. 3 oz. and an increment of 2 lb, 

10 oz. The former has an igniter sewn to each end while the ends of the latter are closed with 
cotton cloth discs. 

The 12 lb. 9 oz. cartridge consists of a bag with a dumgy igniter sewn to each eixl. 

The 4- lb. 12 oz. cartridge has the large portion marked "CHARGE" on the side and "ONE" on the 
end. The small portion has "TV/0" on the side and the instruction "NOT TO BE FIRED SEPARATELY" on 
the end. "/hen the two portions are tied together the ends are hidden and "CHARGE T.. r 0" is shown. 

When the 9 lb. 13 oz. cartridge, which is similarly marked, is assembled the "THREE" is 
hidden and"CHARGE FOUR" is shown. 

The 12 lb. 9 oz. cartridge is marked with a black band and the words "FOR 80 lb, SHELL ONLY". 

317, B.L. 1.2 inch 

it lb. 3 oz. 8 dr, nark 1 

Cotton cloth; charge three, core and two sections, 

25 lb, mark 1 

Cotton cloth; charge four. 

These are made up to represent the Service cartridges. 

The 16 lb. 2 oz. 8 dr. cartridge consists of a core and three sections of the following weights;- 
core (section No. 1 ) 6 lb. 11 oz., section No. 2, 2 lb. 3 oz. 8 dr. section No. 3 , 7 lb. 5 oz. 

The core and sections, which are built up of sawlust with lead or iron scrap, are each enclosed 
in a cotton cloth bag being fitted with a drill igniter consisting of a felt disc and red cotton cloth 
discs with rows of stitching. 




The sections are assembled and tied with their tapes around the stalk of the core, section No.2 
at the base end. Tapes from the core are threaded through fairleads on the sections and tied an top 
of No.3 sections. 

The 25 lb. cartridge consists of sawdust brought to weight with lead or iron scrap, contained 
in a cotton cloth bag choked at the mouth with thread and having a drill igniter incorporated at the 
opposite end. 

7 lb. mark 1 

Cotton clothj charge five increment; for use with charge four in mark 6 howr. only. 

13 lb« 11 qz, mark 1 

Cotton cloth; charge three; consisting of charge one and two increments tied together. 

24 lb. mark 1 

Cotton cloth; charge four. 

These consist of cotton cloth bags loaded with rope and lead or iron scrap. The durry igniters 

consist of two cotton discs sewn together and filled with scrap textile material. The ends of the 

cartridges are stiffened with millboard discs. 

The 7 lb. cartridge consists of a bag with a dunrry igniter sewn to each end. 

The 13 lb. 11 oz. cartridge consists of charge one of 6 lb. 10 oz. 8 dr. with two increment 
charges of 2 lb. 2 oz. and 4 lb. 12*. oz. 8 dr. tied together with strips of webbing sevm to each 
charge. The 6 lb. 10 oz. 8 dr. portion has a dumny igniter sewn to the outer end. 

The 24 lb. cartridge consists of bag with duumy igniter sewn to each end. 

In addition to the usual marking, the word DRILL and charge number is stencilled an each 
cartridge. 


DRILL PROJECTILES 
~3'i~9~. Wf. ^ pt. 

Shell mark 1 

The shell consists of a hardwood body into which is fitted a mild steel central bolt with lead 
weight cast on, a brass nose and base and a detachable steel cap. 

The nose is screwed on to the top of the central bolt and secured to the body with a steel pin, 
A steel cap having a knurled band screws on to the head. The base is screwed on to the bottom end 
of the central bolt and secured by riveting. Weight 21 lb. 

The words 25 PR DRILL I are stamped on the side. 

Shell mark 2 

This differs from the mark 1 in having a rubber body, the rubber being vulcanised an between 
the brass nose and base, to the core which consists of 12 lead weights held in position at the head 
by a brass plug and at the base by a hard rubber plug secured by a brass ring. 

Weight 1 6 lb. 10 oz. 

The word DRILL is stencilled in white just above the shoulder. 

Shell mark 3 

For use with apparatus, practising loading. 

This consists of a modified steel mark 1 H.E. streamline shell with the driving band turned 
down and fitted at the nose with a steel or cast iron plug to represent the fuze. 

Weight 1b lb. 10 oz. 

The words DRILL 25 PR. MK.3 SX1A are stamped on the base. The shell is painted black and 
25 PR. IK. 3 DRILL is stencilled above the shoulder. 

Shot, mark 1 

This is solid, of cast iron, and covered with waterproof canvas except for the nose and base. 
Weight 15 lb. 7 oz. 

The words DRILL 25 PR. I are stamped on the base. 

319. B.L. 4«5 inch streamline 

Shell mark 1 

This consists of a rubber body on which 12 lead weights are fitted, a brass nose, mild steel 
base and detachable ca . 

The rubber body is vulcanised on between the nose and base and the weights held in position at 
the head by a brass plug and at the base by a hard rubber plug secured by a steel ring. 

Weirht 43-3A lb. 

The word DRILL is stamped on the base and also stencilled on the bo^y just above the shoulder. 
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Shell mark 2 

The shell consists of a hardwood body, centrally bored and recessed to accoctnodate a lead weight 
cast on a central steel tube which is screw-threaded externally at each end for fixing the nose and* 
base. A steel plug fitted with a detachable cap is screwed into the nose. A brass collar is 
secured round the body by six screws. 

The words DRILL is stamped on the base and also stencilled in white above the brass collar. 


320. B«L. 5.5 inch streamline 

Shell mark 1 

This consists of a rubber body, lead weights, a base and head of mild steel, and a brass nose 
fitted with a screwed detachable cap of steel. 

The body is vulcanised on to the head and base pieces and 11 lead weights are inserted into the 
bore of the shell. The weights are situated between the brass nose, which screws into the head, and 
a steel disc with a hard rubber plug fitted into the base. The brass nose is secured by a fixing 
screw and the disc and plug by a steel ring. Steel discs may be inserted at one end of the bore to 
prevent movement of the weights. Weight (without steel cap) 68 . 3/4 lb. 

The words DRILL 5*5 I are stamped on the base. 

Shell mark 2 

This represents the 80 lb. and 100 lb. shell. 

It consists of a hardwood body, centrally bored and recessed to acccnmodate a lead weight cast 
on a central steel tube which is screw-threaded externally at each end for fixing the nose and base. 

A steel plug fitted with a detachable cap is screwed into the nose* A brass collar is secured 
round the body by six screws# 

The word DRILL is stamped an the base and also stencilled in white above the brass collar. 


Shell, 14# mark 1 

For apparatus, practising loading, B.L. 5*5 inch guns, mark 1 . 

It comprises a body and a nose plug. The body is that of the marie 3 streamline H.E. shell 
modified by levelling the driving band to the diameter of the shell and cutting a square shoulder 
22.15 inchew from the nose end to a diameter of 5 inches. 

The shell is painted black all over and marked 5*5 C MK. I DRILL L2f.Uk. I on the base and side. 

321 . B.L. 7.2 inch streamline 

Shell mark 1 

The shell consists of a hardwood 
to the body and plug and a steel plate 
stretched on to the shell and laced. 

The mark and words 7.2 IN. DRILL 

DRILL FUZES 

322. Identifica tion - These may be of new manufacture or adapted from Service fuzes by emptying 
or burning out the explosive elements. 

All drill fuzes are coloured black with the exception of the graduated portion and setting 
index of time fu 2 es# 

Percussion fuzes, where practicable, are bored right through from nose to base and horizontally 
through the body. 

Time and percussion fuzes, where practicable, are bared horizontally through the cap and 
vertically from the base to the horizontal boring. 

(a) Stampings - Puze number and mark 

The word DRILL is normally stamped on the fuze body in large type. 

The fuze number, mark and the word DRILL are filled in with white paint# 

(b) Stencilling 

This is in white where used in lieu of stamping. 

DRILL PRIMLRS 

323* Identification - These may be of new manufacture or made from converted fired primers. A hard 
rubber plug is inserted in the percussion cap recess in the base. The body of the nriofir is 
blackened all aver. 

Stampings 

The word DRILL in large type 1 

Number and mark J are stamped on the base 

Manufacturers initials or trade mark ) 


body, nose plug and four segments. The segments are screwed 
ia screwed to the base. The whole is covered by rawhide 
Copper tacks further secure the rawhide near the top and base, 
are stamped on the aide. 
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DRILL TUBES, S.A. PERCUSSION 

324* Identification - Three elongated indents equally spaced are formed around the case and filled in 
with red paint, the remainder of the case being blackened all over* 

The anvil is also removed from the cap chamber. 


Stampings 
Manufacturer* 
Mark of tube 


initials or trade marie 


are stamped an the base* 
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Chapter io 

4.2 inch Mortar Ammunition 

Section 1 . Introduction 


EQUIPMENT 

325« Mortars are designed to throw bombs at comparatively short ranges and at steep angles of descent. 
Design is governed by similar considerations, as regards set-back, as are applicable to guns, but the 
chamber pressure and muzzle velooity are far smaller. Most modem mortars are smooth bore and are 
loaded from the muzzle end. They are never fired at low angles of elevation, as an almost vertical 
angle of descent is required. 

The ordnance M.L. 4«2 inch mortar is equipment of Field Branch Artillery units and is used 
mainly in counter mortar bombardment role. 

AMMUNITION 

326. Modem mortar bombs are made of cast iron, forged or cast steel and are streamlined in shape and 
fitted with vanes on the base end, or on a reaxwardly projecting tail. The air pressure on the vanes 
during flight prevents the bomb "toppling" and ensures a reasonably stable head-on flight. 

S.B., M*L. 4.2 inch mortar ammunition (Fig. 37) is normally issued as assembled rourxls 
complete with fuze, tail unit, primary and augmenting (or secondary) cartridges. The primary 
cartridge is assembled in the central tube formed in the tail unit while the augmenting cartridges are 
placed between the vanes of the tail unit and retained in position by a spiral spring threaded through 
holes formed in the vanes. The tail unit, with the primary and augmenting cartridges assembled, is 
protected in transit and storage by a waterproof cover secured by tapes. Each round is normally 
packed (complete with cartridges and fuze assembled) in a metal container. These are packed in 
single or two round carriers, two carriers being packed in a box. For overseas issue bombs may be 
issued plugged, with fuzes, primary and augmenting cartridges each packed separately. 

The ammunition is classified under the following nomenclatures: - 

Bomb, S.B., M.L., H.E. streamline 

" " " " drill, streamline 

327. Cartridge s- All bombs are fitted with primary cartridges complete with striker clips, and six 
450 gr. augmenting cartridges (see Fig. 38). 


S B. M L 4 2in MORTAR BOMB 


FIG 37 



TAIL UNIT BODY FUZE 

/ \ 

SIX AUGMENTING 
CARTRIDGES 


450 grn 


TAIL ADAPTER 


NOSE ADAPTER 
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Y/AIF KPRQOFING AND RUSTPROOFING 

32 b. Borr.h bodies - (except the screw threads) and guide—bands were formerly coated internally and 
externally with lead-free copal varnish and then stoved. The practice was current for all bomb 
bodies, including those filled with white phosphorus, until 1952. Eorab bodies off production from 
that date are phosphated on the exterior surface including the guide-bands. They are then coated 
externally, with the exception of the guide-bands and front and rear annular surfaces of the body, 
and internally, with the exception of the screw-threads, with one coat of lead-free copal varnish. 

They are then stoved. The screw-threads and guide-bands are coated with lanoline solution. 

329. Containers, nose, adapters nose, and adapters tail - All nose containers and adapters were 
coated with lead-free copal varnish and stoved until 1952, when rustproofing by an approved 
phosphating process was introduced as a pre-requisite of varnishing. 

330* Tall units - Current production of tail units are rustproofed internally and externally by an 
approved phosphating process. They are then coated with lead-free copal varnish and stoved. The 
screw-threads are coated with lanoline solution. 

CLIP. SAFETY PIN. SPECIAL (Fig. 38) 

331« In shape this is similar to a ccmmercial type safety pin. It is inserted through holes in 
the cartridge container of H.E. streamline bombs and prevents the primary cartridge falling out in 
transit and handling or when being loaded into the mortar. 

COVER. TAIL. t:.L. 4.2 INCH MORTAR 

332. The propellant diaries are protected from wet, moisture and damage during storage and transit 
by a waterproof cover wiiich is placed over the tail unit and is retained in position by securing 
tapes. 

While the mark 5, which has a hard base and a thick millboard disc to protect the primary 
cartridge from premature ignition, is the latest pattern, the mark 3 v/hich is of cotton fabric proofed 
with nitrocellulose was also used extensively when reconditioning stocks of bombs. 

SPRING. RETAINING. CARTRIDGES. AUGMENTING 

333, This is made of No. 26 s.w.g. (0.01 8 inch) spring steel wire, spirally wound with hocks fonned 
at each end. It is 5«25 Inches in length and 0.187 inch in diameter. It is inserted through 
holes formed in the vanes of the tail unit and is used to secure the augmenting cartridges in their 
correct position, at the same time permitting the quick and easy withdrawal of cartridges which may 
be necessary to effect alterations in charge. 

MEANS OF IGNITION 

334« The banh, with tail cover removed, is loaded tail unit first into the muzzle end of the mortar. 
The weight of the bomb causes it to slide quickly down the barrel until the clip on the base of the 
primary cartridge hits the striker stud positioned centrally in the breech piece of the mortar. 

The force of impact causes the striker point formed on the inner side of the clip to be driven on to 
the cap in the base of the primary cartridge which fires and ignites the charge in the cartridge case. 


METHOD OF RETAINING PRIMARY CARTRIDGE IN 
S.B. M.L. 4*2in. MORTAR BOMB 


FIG. 38 


PRIMARY CARTRIDGE 


FT 

or 1 


C^D 


Vjew showing PRIMARY CARTRIDGE 
retained in Tail Unit by 
SAFETY PIN CLIP. SPECIAL. 





- 91- 


The resultant explosion bursts through the sides of the paper case, through the holes formed in 
the cartridge container, and ignites the augmenting cartridges positioned between the vanes of the bomb 
tail unit* The gases generated quickly build up pressure causing the bomb to he propelled up the 
muzzle at a eonparatively high speedo 


Chapter io 

4.2 inch Mortar Ammunition 

Section 2. Bombs 

BOMBS. S.B. . M.U. H.E, STREAMLINE (Pig. 39) 

335* Empty designs - There are several marks of streamline bombs in tbs Service, the body of which 
taper3 towards the head and base, a tail unit being secured to the base adapter which aonprises a 
cartridge container having a nuriber of gaa escape holes farmed therein and which is fitted with six 
vanes. The main difference in the marks, all of which are threaded internally at the head to tte 
la375 inch fuse-hole gauge, is in the material used for the body and in the combination of adapters 
and tail units which are as fallows: - 


Mark 

Material of body 

Nose adapter 

Tail adapt' 

er 

Tail unit 



1 

Cast iron 

No. 1 

No. 

1, Mk. 

2 

No. 

2, 3 or 9 



1/1 

11 II 

11 

No. 

3, Mk. 

1 

No, 

4 



1/2 

II 11 

11 

No. 

4, Mk. 

1 

No. 

7 or 9 or TV 

9 

SA 

2 

Steel 

n 

No. 

1, Mk. 

2 

No. 

2 or 3 



2/1 

11 

ti 

No. 

3, Mk. 

1 

No. 

4 



2/2 

11 

11 

No. 

4, Mk. 

1 

No. 

7 or 9 or TV 

9 

SA 

3 

Cast iron 

No. 1 Mk. 1 or l/l 

No. 

4, Mk. 

1 

TV 10 SA 




Part No. TV 8 GE Cast iron No. 1 Mk. 1 or l/l TV 90 TV 9 SA 

(When filled this bomb is designated ’’Bomb, S,B. , M.L., H.E. streamline, 4.2 inch 

mortar, LI mark 1") 

Part No. TV 10 GE Cast iron No. 1 Mk. 1 or l/l TV 100 TV 10 SA 

(When filled this bomb is designated "Bomb, S.B., M.L., H.E. streamline, 4*2 inch 

mortar, LI mark 2") 



Mam filling 
AMATOL 80/ 


METHOD OF FILLING SB. M.L. 4 2in. MORTAR BOMB 

H.E. Streamline L I Mark 2 


.N T, TOPPING 


FIG.39 


COMPOSITION 


FELT DISC and GLAZEDBOARD 


C.E PELLET EXPLODER 


NOSE ADAPTER, No.I 
PAPER DISCS 
TUBES (TWOI 
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336 . Method of filling designs - Details of all current and obsolescent designs are given in table 2 
section 1 Part 3» Pamphlet No. 12 of R.A.O.S. Volume 4 — Ammunition. 

(a) Main fillings - H.E. bombs are filled with amatol of various mixtures, except the marks 2, 
2 /\ and 2/2 which may be filled amatol or T.N.T. 

(b) Exploders — Early designs incorporated a 12 dr. C.E. pellet or an exploder "R* 1 C.E. 12 dr. 
When the former is fitted a felt disc 1.3/16 inch by 1/8 inch thick is inserted beneath it; 
this disc is not used with exploder "R" C.E. 12 dr. 


DRILL BOMB 

337, Brrihs, S.B., M.L., Streamline, Drill, 4.2 inch Mortar - This is the drill equivalent of the 
streamline H.E. bomb. It consists of an inert weighted Service body fitted with a nose plug and cap, 
and a tail unit. The tail unit, which is attached to the body by a tail adapter, consists of a 
steel tube, fitted with six vanes with holes or slots formed therein to accoumodate the retaining 
springs securing the augmenting drill cartridges. The plug is solid and shaped to represent the 
Service fuze. Per inmediate recognition purposes and as a safety precaution it has a hole drilled 
in the head. Rejected fuze bodies, together with nose adapter No. 1 may be fitted in lieu of a 
plug. 


Chapter 
4.2 inch Mortar 


io 

Ammunition 


Section 3 . Propellant Charges 


PRIMARY CARTRIDGES (Fig. 40) 

338. These consist of three patterns, all identical except for markings, in external appearance 
and dimensions, and which are issued under the following nomenclatures - 

Cartridge, S.B., M.L., 4*2 inch mortar, 
smokeless, I 4 O gr. ballistite - 

clipped Mk. 1 

140 gr. ballistite, B.16 Mk. 1 (obsolescent) 

Mk. 2 (obsolescent) 

(a) The mark 1 smokeless. 140 gr. balliatite cartridge (illustrated) consists of a cylindrical 
paper body with a brass rimmed base fitted with a percussion cap. 

Internally, round the cap chamber,is a cup-shaped compressed paper wad, and the filling 
consists of approximately 10 grains of nitrocellulose and 140 grains of ballistite. 

The remaining space is taken up with a cardboard disc above the filling followed by a wad, 
another cardboard disc, and finally closed by the mouth of the case being turned over on to 
the top disc. 

The annulas of the percussion cap is lacquered violet and the words "SMOKELESS 4*2 in. S.B. 
MORTAR 140 GR. BALLISTITE, MK.1 " and the filling contractor's initials or recognised trade 
mark are printed on the side of the case in green. 

The cartridge is supplied clipped (i.e. with striker clip assembled). The striker clip is 
fitted to the base of the cartridge, the cup-shaped guard of which is secured around the 
flange of the base by four crimps; the latter also secures the striker disc, while the 
striker is secured to the disc. 

(b) The mark 2 ballistite B.16 cartridge consists of a paper cylinder fitted into an iron base 
with brass cover. A cap chamber is formed centrally at the base in which is assembled the 
anvil and percussion cap, the latter being filled with 0.5 grain of "A" mixture. 

Internally a wad of compressed paper is placed around the cap chamber under the gunpowder 
charge. A celluloid cup separates the 17 grains of G.2Q gunpowder priming from the main 
filling of 140 grains of ballistite. The cartridge is closed by two cardboard discs 
interposed with a felt wad, feltone or air cushion, the whole being retained at the mouth 
by the top of t: e case being turned over. A striker clip is fitted to the base, the 
cup-shaped guard of which is secured around the edge of the base by four crimps; the 
latter also secures the striker disc, while the striker is secured to the centre of the 
disc. The mark 2 differs principally from the mark 1 in having a thicker brass cover. 




PRIMARY CARTRIDGE AND AUGMENTING CARTRIDGE 
for S B. M L. 4■ 2rn.. MORTAR BOMB 


The Primary cartridge Is Inserted Inside the 
central tube of the Tail Unit and the 
Augmenting Cartridges are assembled outside, 
between the vanes of the Tall Unit 


. Composite view of 

PRIMARY CARTRIDGE 
with cluster of SIX 
AUGMENTING CARTRIDGES 


PRIMARY CARTRIDGE 


CLIPPED TYPE CARTRIDGE 
showing Initiating assembly of 
STRIKER with STRIKER CLIP 
PERCUSSION CAP and ANVIL 


COMPRESSED PAPER WAD 


CARDBOARD DISC 


GUNPOWDER PRIMING 


FELT WAD 


CELLULOID CUP 


CARDBOARD DISC 


PROPELLANT. BALLISTITE B 16 (140 gm) 


450 grn. AUGMENTING CARTRIDGE 


CELLULOID CASE 


PROPELLANT NRN9 (NEONITE No 9) 


CELLULOID CLOSING CUP 
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AURCNTIHG CARTRIDGE (Fig. 40) 

339* This conaiata of two marie a aa followa:- 

Cartridge, S.E. K.L., 4-.2 inch mortar, streamline, augmenting 
4-50 grains N.R.N. No. 9 

Me. 1 (obsolescent) 

Mk. 2 

The mark 2 cartridge is a moulded celluloid container with a done-shaped head and is closed at 
the open end. by an inverted cup. 

The marie 1 cartridge is similar in shape differing only in that the celluloid container is not 
moulded. It is in the form of a cylirrirical tube with a cap affixed over one end and an inverted 
cup affixed in the other end. 

DRILL CARTRIDGES (FREIAHY AMD AUGMENTING) 

340. These are similar to the Service equivalent exoept that they are filled with sawdust or sand. 
They have the word DRILL prominently marked on the body. 
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Chapter 11 
Records 


Section i. Purpose and Application of the Lotting System 


INTRODUCTION 

341 • With minor exceptions, empty arnmmitian components are produced in what are known as "lota", 
each lot being as homogeneous as possible. Bulk H.E. and propellants are also produced in lota, 
each lot normally being the produce of one run of production of a particular mix or blend. Lota of 
empty components which are to be filled are normally "married" to particular lots of H.E. or 
propellant, c exponent a ao filled being given a filled lot number. This system of lotting is 
designed to ensure that specific quantities or lota of components are as homogeneous as possible 
both in nan-explosive and explosive material and, under similar conditions, may be expected to give 
uniform performance in the Service. 

The markers of units forming a lot varies, and may range from 1 ,000 for primers, or 2,000 for 
mechanical time fuzes to 20,000 or more for s mal l-calibre propellant charges. 

A lot number is allocated to each lot and wherever possible each item is marked with the lot 
number to facilitate identification. 

The Inspectorate of Armaments maintains extensive technical records of all lots, also of the 
complete rounds, and is in a position to investigate any defect arising later, and in most cases, 
trace its cause. 

PROPELLANTS 

342. Propellant charges deteriorate in stare and the rate of deter! or at icn depends mai nly aa the 
storage temperature. Efforts are made to store all cartridges of the same propellant lot numb er 
under similar conditions and careful records of the storage temperature are kept in peace and 
reported to the Inspectorate of Armaments* Prom these sources, and from the records of periodical 
technical teats, the remaining "life" of the lot is determined. In war, periodic chemical tests 
are impr acticable, while in mobile units the recording of storage temperatures cannot be done 
satisfactorily, so both requirements are suspended. This can be permitted with reasonable safety 
as most cartridges are made up with modem propellants which should not cause any anxiety as to 
stability for at least five year's. 


Chapter 11 
Records 


Section 2 . Purpose and Application of the Batching System 

INTRcnJCTICM 

343* Rounds of fixed anmmitian consist of four main components, viz., fiize, projectile, propellant 
and primer and are normally assembled by selected lots of such components. This system is designed 
to ensure that specific groups of cccplete rounds are as homogeneous as possible and may be expected 
to give a uniform performance when fired from the same weapon. Rounds ao assembled form what is 
known aa a "batch". 

HJRPOSE OF BATCHING 

344* The objects of the batching system are:- 

(a) To ensure consistent performance m tiring, with minimum round-to-round variation. 

(b) To sinplify identification of rounds when an unsatisfactory report is made cn a 
particular lot of components. 
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(c) To simplify the tracing and withdrawal of life-expired componenta or those which have been 
superseded by later marks anil types. 

(d) To identify a definite quantity in which the results of inspection, proof and test can be 
representative. 

(e) To facilitate the maintenance of simple records. 

(f) To reduce the amount of stencilling on araminition packages. 


THE BATCHING SYSTEM 

345* Although the ideal batch is one in which each component is of one filled lot, this is seldom 
attainable in practice since different components are manufactured and filled in varying quantities. 
Propellants, for example, are blended and manufactured in lots of anything up to 100,000 lb., fuzes 
and primers are normally filled in lots of 2,000, whilst projectiles are produced in varying 
quantities depending on the availability cf materials end machining capacity. Assuming that 100,000 
lb. of propellant is sufficient to fill 10,000 chaigea, 5 lots of fuzes and primers, and possibly 
several lota of projectiles would be needed for the assembly of 10,000 complete rounds. In such a 
case the only constant is the propellant and even though the lot to lot variation of other components 
is limited by careful acceptance tests and inspection, complete homogeneity of the 10,000 rounds is 
lost. 

To offset this disadvantage, a system of batching and sub-batching by component lots has been 
devised. Regularity in the ballistic performance of most natures of ammunition is dependent upon 
one major eairponent, the others being of seoondary or minor importance. Thus, fixed Q.F. amnunition 
is invariably batched an the major or primary component (usually known as the governing component), 
and is divided Into smaller groups or sub-batches on the next most important component (usually 
known as the secondary component), other components being of relatively lesser importance. Referring 
to the example given in para.351 and taking the propellant and fuze as the governing and secondary 
canponents respectively, the batch would contain 10,000 rounds of one propellant lot, divided into 
5 sub-batches each containing one fuze lot. 

It follows that a batch of ammunition should contain one lot only of the governing component, 
sub-batches being formed when more than one lot of the secondary components is required to complete 
the assembly of a batch. 

Other component lota are kept as uniform as possible during the assembly of the complete rounds, 
but far all practical purposes variation in lot numbers is disregarded. 

APPLICATION OF THE BATCHING SYSTEM 

_ 346 . ThV types of amnunition assembled under the batching system are:- 
Otges. Q.F. fixed; M.L. mortars and rockets 3.5 inch. 

Within these types the governing and secondary components vary considerably and are detailed below: - 

The batching and sub—batching cexponents are:- 

Batching component - propellant 
Sub-batching component - fuze 

347. Cartridges Q.F. fixed - plugged - Rounds assembled with one propellant lot are given the same 
batch number. If fuzing is subsequently undertaken by RA0C, sub-batching will be carried out in 
accordance with instructions issued by H.Q. Amnunition Organization, RA0C. 

348. Cartridges Q.F, fixed In which fuzes and plugs are not used - Batching is governed by the 
propellant lot and batches may be divided into suh-batches, each containing one lot only of the 
next most important component. Canponents used as the basis of sub—batching are detailed below:- 

Component Type of Anmunition 

Filled shot Shot with integral tracer 

Tracer Shot with external tracer 


Shot Shot without tracer (e.g. break-up shot) 

Filled projectile Filled projectile without fuze (e.g. smoke emission) 

349• Fuzed M.L. mortar bombs - are batched by filled fuze lots (not by the propellant lot) and 
sub—batched, where necessary, by the primary cartridge lets. 
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IDENTIFICATION OF BATCHES AND SUB-BATCHES 

350- Batch numbers and prefix letters - Every hatch is allotted a batch number by the Inspectorate 
of Armament a at the time of assembly. Such numbers normally nm consecutively for any given nature. 

Each batch has a prefix letter which indicates the nature of projectile and charge. Prefix 
letters in current use are:- 


OPERATIONAL AMMUNITION 

Pull Charge 

Reduced Charge 

B - H.E. 

M - H.E. 

C - Smoke (screening) 


D - Smoke (coloured) 


E - Piercing shot 


P - Break-up shot 


G - Inert projectile 


K - Projectile, flare, coloured 


L - Projectile illuminating 


N - Canister 


W - Shell radar echo 


PRACTICE A!-2tUNITI0N 

Pull Charge 

Reduced Charge 

S - Practice projectile (filled) 

H - Practice projectile (filled) 

T - Practice projectile (weighted) 

X - Shot flat-headed and shot practice pointed 


The letters I, 0, P and V are not used as batch prefix letters 


351• Batch suffix letters - The parent batch number is allotted a suffix letter for each sub-batch. 
Thus, if batch B34 were divided into three sub-batches, they would be numbered as fallows:- 

B34A, B34B and B34C 

B is the batch prefix letter indicating a full charge with H.E. shell. 34 is the batch number, 
i,e., the 34th batch of B type rounds produced for the equipment. A, B and C are the sub-batch 
letters indicating lat, 2nd and 3rd lote of fuzes (or other sub-batch components) respectively. 

All other components, e.g,, tracer's, primers, cartridge cases etc. in the sub-batch are 
restricted as far as possible to one lot of each component, but do not affect the batch number. 

I and 0 are not used as batch suffix letters so that the number of sub—batches of a parent 
batch cannot exceed 24« In same natures of Q.P. fixed ammunition, e.g., 2 pr., the number of 
cartridges which can be filled from one propellant lot (say 100,000 lb,) exceeds the number which 
oan be included in 24 sub-batches, since the secondary component (normally the fuse) is in lota of 
2,000, In such cases, further batch numbers are allotted, as necessary for the same propellant 
lot, and sub-batching is continued as before. 

Similarly, a propellant lot may be exhausted while a sub-betch is being assembled, Under 
these circumstances, the balance of the secondary component lot is used in the assembly of the 
first sub-batch of the next batch. 

As there are more propellant charges in a lot than there are combustion time fuzes in a 
lot, it follows that the majority of cartridges batched on the fuze will not require to be 
sub-batched and therefore the absence of ary sub-batch letter need cause no conment. 

The batching system and marking is designed to help the gunner, the store-holder and the 
central records. The main features to note are: - 

All propellant charges in a batch are bellistically equal. 

Cartridges should be stored according to batches where these exist, and all ready—use rounds 
at a gun should be from the same hatch or sub-batch. 
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352. Allocation of new batch numbers and sub-batch letters - When, for any reason, original 
compo n ents are replaced in the service by components of another lot, new hatch numbers arxi letters 
will normally be allotted by H.Q. Annum!tion Organization RAOC, as follows:- 

Primary component - new batch number 
Secondary component - new batch letter 

NOTE When 21* sub-batches already exist, a new seoorxiary component may entail the 
allocation of a new batch number. 

The exchange of other components with new lots does not affect the batch number or sub-batch 
letter, though it is indicated by stencilling the letter *X* (in red) after the batch number or 
sub-batch letter on packages and inner containers. 

AMMUNITION AND PACKAGE MARKINGS 

353* A batch label inside the package gives details of the batch and its components. 

The batch letter, number and. sub-batch letter (where applicable) is stencilled, in silver 
nitrate, an the side of the cartridge oase in Q.F. fixed amnunition, and in white lettering on the 
body of mortar bombs. The batch letter, number and sub-batch letter (where applicable) is 
stencilled on the side and ends of all packages. When batched summit!on ia packed in closed 
inner containers or carriers which a an be removed from the outer package, the inner container or 
carrier will normally be stencilled with the batch number. In the case of tinned plate contain era, 
printing may be used in lieu of stencilling. 

354. Packing serial number - Every package containing British amnunition ia also given a packing 
aerial number which is stencilled an the errts of the package. 

Whenever a freah batch or sub-batch is commenced, a new aeries is taken up, numbering from 
one, consecutively. That ia to say, eaoh batch ia contained in packages numbering from one to 
whatever number is allocated to the last package completing the batch. 

A detailed record is kept of all sub-components farming the cartridges in the package, 
consequently if the cartridge type letter, batch nunfcer, sub-batch letter and packing serial number 
ia quoted, the Inspectorate of Armaments can produce aomplete details of the contents of the package. 
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Chapter i 2 

Identification Colours and Markings 

Section 1 . Introduction 


GENERAL 

355• A system of distinctive basic body colours, markings and lymbols, which are standardized to the 
largest possible extent, is applied to ammunition and package# for the following reasons:- 

(a) to facilitate the issue and use of the correct nature and type and to enable the store to 
be easily and clearly identified in the field. 

(b) to facilitate handling, transport, sorting and storage according to the nature of the 
explosive risk under which classified. 

(c) to enable details of the nature and method of filling design, the filler and date of filling, 
the specific "lot" and other manufacturing details to be readily ascertained with the view 
of facilitating investigations into the causes of prematures, blinds or other failures or 
defects. 

(d) to denote special instructions, precautions or limitations in the handling, segregation, 
storage mid use. 

(e) to provide protection against damage, rust, corrosion, etc. 

FORMS AND AFPIJC.TICft 

35^. These identification particulars may be applied as follows;- 

(a) Stamping, embossing, engraving, etc - These normally relate to eiirpty components and the 
manufacture of the unfilled store, but in the case of fuzes, tracers, tubes, etc., they 
also include the filled details. 

(b) Distinctive overall or basic body colours - Eesides providing a protective coating, are 
also adopted to indicate the type of projectile, such as, high explosive, smoke, chemical, 
shot, etc. 

(c) Stencilling - The details stencilled on ammunition and packages relate to the type, the 
nature of the filling, the particular method of filling design, the filled series "lot" 
or "batch", the filler and date of filling, etc. 

(d) Symbols - These are eiiployed for special identification purposes. They are usually of 
special shapes and applied in contrasting colours to the remaining details stencilled on 
the store. 

Markings are important in that they provide a complete history arri means of identification. 

In handling and transportation care must be taken to avoid damaging or obliterating the markings. 

The following sections show details of the colours and stencilling particulars and symbols 
to be found on current ammunition and packages, together with their significance. 
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Chapter i 2 

Identification Colours and Markings 

Section 2 . Cartridges 


laEIHODS OF COLOUR IDENTIFICATION AND i/ARKIHCS 

357 • Cartridges will normally be identified by one or more of the following mean a: - 

Colour markings. 

Coloured or dyed fabrics. 

Stencilling. 

Stamping. 

Labels. 

356• Colour markings - Basic body colours involving the use of paint are not used for identification, 
as paint on cartridge bag fabrics or on cartridge cases might introduce undesirable effects. An 
exception of this rule, however, may occur in certain identification markings on the base of 
cartridge cases for new equipments which relate to matching projectiles. 

In Land Service, the following identification colour markings are used:- 

Charges B,L. 5.5 inch gun 

A black band, 1 inch wide and 7 inches from one end of a B.L. 5*5 inch gun cartridge denotes 
a super charge for use with 80 lb. shell only. 

Charges Q.F. 25 pr. 

The normal charge consists of three portions, each cant allied in a coloured cambric bag: - 

1st portion (red bag ) -1st charge ) 

2nd portion (white bag) ) 2nd charge ) 

3rd portion (blue bag ) ) 3rd charge 

The intermediate charge increment (for use with charge 1 and 2 only) is contained in a white 
cylindrical cambric bag, and is identified by being marked axially with red stripes 5/8 inch 
wide at 5/8 inch Intervals, 

359. Drill cartridges - Y/here drill ammunition is made from the material used for the operational 
version, it is painted or otherwise coloured black all over. Exceptions to this rule are:- 

Brass cases are not painted or otherwise coloured black; instead, the word DRILL is stamped 
on the base of the cese. 

Drill cartridges made up In the same colour and cloth material as the equivalent Service 
store, have the words DRILL stencilled in black in a prominent position. 

When made from material other than that used for the equivalent operational store, e.g., wood, 
rubber, aluminium, etc., it is left in its natural state, the v/ord DRILL being stamped or 
engraved on the base, 

360* Dummy cartridges - These have no identification basic colour markings and are left in the 
natural colour of the material from which they are made. The word DU’.GT is stamped or engraved on 
the base. 

361 « Coloured or dyed fabrics - Dyed fabrics are used for making up igniter bags and In the case 
of Land Service they aid identification of the charges for certain Q.F. separate loading cartridges. 

362. Stencilling - Stencilling is the only method of indicating particulars relating to the fillin g 
on assembled cartridges. Particulars relating to the filling are stencilled in silver nitrate. In 
exceptional circumstances, where delay entailed by the use of silver nitrate cannot be accepted, 
special paint may be used. The use of such paint for marking is restricted to the minimum. 
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IDENTIFICATION MARKINGS FOR 25 PR CARTRIDGES 


MARKINGS ON CARTRIDGE CASES 


KEY TO STENCILLED MARKINGS 
NQ R 014*048 I Propellant Identification letters, 
NQ 050 I Shape letters and S ize figures 


Mark of Filled cartridge (on side and base) 
Recognized Mark (or initials) of Filler 
Date of Assembly (month and year) 


MARKINGS ON - 

SECTIONED CHARGES FOR COMPOSITE CARTRIDGES 


INTERMEDIATE CHARGE 
INCREMENT 

3S2> _ 


SUPER CHARGE 
INCREMENT 


White bag 


/ QF 2$ PR \ 
44 oi WM 061 
FOR 20 LI 
AP SHOT ORLY 
NOT TO 1C USED 
vWITH ANT OTHER 
\PR0IECTILEy 


*1K I ;; 

■: 25 PR; i : 

I4fez «II0 Q] 

fi iNQ 050: 
IliOT 102: 


USE 
ON LI 

WITH CHARGES 
I A 2 


KEY TO STENCILLED MARKINGS 


CHARGES 

Mark of Filled cartridge 
Calibre 


MK I 
25 PR, 

40Z or 4^0Z 
7QZ 2DR 
0OZ SDR 
Maz IOdr 

LOT 101 
LOT 102 
LOT 107 


Nominal Weight of charge 


NQ R 014*048 1 Propellant Identification 
NQ 050 V letters Shape letters 
WM 08 1 I and Size figures 


ADDITIONAL ST 


S DESIGNED FOR SPECIAL PURPOSES 


r®) 

C@) 




CLEARING] 


/ 
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(a) Stencilling on Q.F« cartridges (separate loading) (Pig* 41) - Cases are stencilled as 
follows:- 

Mark of the filled cartridge. 

In new designs of Land Service cartridges the model number will be stencilled after or 
below the abbreviated letters indicating the type of the cartridge and will replace 
the mark of the assembled cartridge previously used to identify the design e.g. 

FRAC L2A9- 

Propellant identification letter's, shape letters and size figures. 

Propellant lot number or numbers. This may be prefixed by the letter "C" for a 
0011530 site lot in Naval Service or suffixed by the letter "R“ for a re-worked lot in 
both Naval and Land Service. 

Recognized mark or initials of the filler. 

Date of filling (month and year). 

Bags containing sectioned or incremental charges are marked as follows:- (Pig. 41) 


Mark of filled cartridge. 

Calibre. 

Nominal charge weight. 

Propellant identification letters, shape letter and size figures. 

Lot number of propellant. 

Recogiized mark or initials of the filler. 

Date of filling (month and year). 

Tte type letter or letters of the bag »r *2 the recognized initials of the contractor making 
the empty bag are printed as close as possible to the mouth of the bag, so that they are 
hidden by the choke or seam when the bag is closed after filling. 

(b) Details of the type of charge may be stencilled on the base of the cartridge case. On 
cases where the base does not provide sufficient room for stencilling, the side of the 
case is utilized for all or part of the stencilling. 


Stencilling on Q.P, 
special purposes 


fixed and separate loading cartridges to indloata charges designed for 




SUPER indicating 

SV 

HV " 

RED " 

FRAC. RED " 

CLEARING " 

BLANK " 

PAPER " 

BREAK-UP " 


super charge, 
super velocity charge, 
high velocity charge, 
reduced charge (land Service) 
practice reduced charge, 
clearing charge, 
blank charge, 
charge for paper shot, 
charge for break-up shot. 


(c) B.L. cartridges (Pig. 43) - The charges of B. L» cartridges are contained in undyed fabric 
bags on which stencilling and printing are the usual means of identification. Fabrics 
which have been treated with D.A.N. (dinitro-alpha-napthoi) may assume a yellow colour. 
The following are the normal markings which are stencilled in printer* s black ink. 

Red ink may be uaed to indicate special markings: - 


Mark of the filled cartridge and details of igniter where applicable. 

Calibre and (if possible) the mark of gun with which the cartridge i9 to be used. 
Nominal charge weight. 

Propellant identification letters, shape letter and size figures. 

Lot number of propellant. This may be suffixed by the letter "R" for a re-worked lot. 
Recognized mark or initials of the filler,, A fraction (including the fraction of the 
full charge), i.e. l/2. 

Number of charge, e.g. "Charge ONE", 

Date of filling (month and year). 

Where a certain charge consists of a lover charge plus an increment, the "CHARS" is printed 
as in the preceding sub-para. The number of the charge, e.g. "TWO" ia printed on the 
incremnt in such a position that when the two are laced together, the word "CHARGE" ia in 
alignment with the charge number. 
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EXAMPLES OF IDENTIFICATION MARKINGS ON B.L. CARTRIDGES 


CARTRIDGE. B.L. 4-5in 21b. I5oz. Cordite W.M.06I to M. of F. Design D2(L)463/GF/2 


End view showing markings 
on closing disc 


e..:*- ■ J 




. 


KEY TO STENCILLED MARKINGS 

MK 2 Mark of filled Cartridge Marked on REVERSE side of bag (as example b 

4-5 BL GUN Calibre and (if applicable) the Mark of gun with which cartridge LOT 101 Propellant Lot Number 
2LB ISOZ Nominal Weight of Charge Is to be used CY Recognized Mark (or Initials) of Filler 

WM 061 Propellant Identification letters and Size figures 5/55 Date of Filling (month and year) 


End view showing markings 
on Initiating Igniter 


CARTRIDGE. B.L. SSln. 12 lb. 9oz. Cordite N/S 164-048 to M. of F. Design DD (L) 16407 

End view showing markings 
on initiating Igniter 


KEY TO STENCILLED MARKINGS 

MK I Mark of filled Cartridge 

S'5 BL GUN Calibre and (if applicable) the Mark of gun with which cartridge 
12LB 90Z Nominal Weight of Charge is to be used 

N/S 164 -048 Propellant Identification letters. Shape letters and Size figures 
2 OZ Nominal Weight of Charge of Initiating Igniter 


Marked on REVERSE side of bag (as example above) 
LOT 101 Propellant Lot Number 

CY Recognized Mark (or Initials) of Filler 
5/5S Date of Filling (month and year) 


LOT 101 Propellant Lot Number 

CY Recognized Mark (or Initials) of Filler 
5/55 Date of Filling (month and year) 


KEY TO 

STENCILLED MARKINGS 
MK I Mark of flllec 


2 LB 15 OZ 
I LB 13 OZ 
NQ 050 
I OZ 


Mark of filled Cartridge 
Calibre and (If applicable) the Mark of gun 
with which cartridge is to be used 

Nominal Weight of Charge of this portion 

Propellant Identification letters and Size figures 
Nominal Weight of Charge of Initiating Igniter 
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Other markings on cartridge bags . 

The word SUPER indicating super charge. 

The number of the lower charge ia printed across the bottom of the bag, opposite to the end, 
on which the initiating igniter is affixed. 

The words NOT TO BE FIRED SEPARATELY are printed on the bottom of the charge increment when 
these can only be fired in conjunction with the lower charge. 

The type letter or letters of the bag and recognized mark or initials of contractor making 
the enpty bag are printed as close as possible to the mouth of the bag, so that they are 
hidden by the seam when the bag is closed after filling. 

(d) Igniters (Fig. 43) - The outer worsted cloth disc of all igniters is dyed red. When the 
igniter is not manufactured as an integral part of the cartridge bag the following details 
are stencilled or printed in printer's black ink:- 

Type letter or number and/or weight in ounces of gunpowder. 

Recognized mark or initials of filler. 


When the type letter ia not used, e.g. in the case of igniters made integral with the 
cartridge bag, it is replaced by the details of the calibre of the weapon and the weight 
of the charge. 

(e) B. L. drill cartridges - B. L. drill cartridges are filled inert and are normally made up, 

as regards material, shape and identification markings to resemble externally the particular 
Service cartridge they represent. 

In addition to the details as stencilled on the Service equivalent being reproduced, the 
word "DRILL" is stencilled in bold type on each portion or increment of the charge and on 
the igniter. 

(f) Q.P. drill and dumny cartridges - The word(s) "drill" or "dummy", together with the type 
of round (as applicable) is stencilled on the side of the case in white lettering where 
the store is coloured black or made from material left in its natural colour or in silver 
nitrate in the case of cartridges made up with brass cases. 

(g) Q.F. blank, and paper shot cartridges - The word BLANK is stencilled (if not already 
stairped) on the base and on the side of the cartridge case in silver nitrate in large 
type. Paper shot cartridges have the word "PAPER" stencilled on the base and the words 
PAPER SHOT stencilled on the side of the cartridge case. In addition, the following 

is stencilled in the position shown:- 


Base and side of case 

Mark or model number of coup let e asserrtoled cartridge. 


Side of case 
Nominal charge weight. 

Propellant identification code, size and lot number. 

Recognized mark or initials of filler and date of filling (Month and year). 


(h) Charges for F. and B. L. blank cartridges - Blank charges may be of two types, i.e. 
charges consisting of gunpowder or of cordite. The gunpowder charges are normally 
contained in a silk-cloth bag which has the following particulars stencilled or 
painted in black lettering around the circumference. 


Mark of charge. 

"BLANK". 

Nature of equipment(a) for which approved. 
Weight and nature of gunpowder. 

Recognized mark or initials of filler. 

Date of filling (month and year), 
let number of gunpowder. 



—105“ 


3^3 • Stampings - Stampings are used for recording particulars of the empty case on the base of metal 
cases of Q.F. cartridges, on cartridge clips and on metel components of cartridges* 

They are elso used on the bases of cartridge cases to denote the number of times they have been 
filled, fired or re-formed* 

Particulars of the empty case normally consist of the following:- 
Calibre and mark of gun or calibre. 

The mark of gun is only included when the cartridge is peculiar to a particular mark of gun. 
Mark or part numoer of empty case. 

Lot number of enpty case. 

The word "BLANK" when cases are specifically sentenced or manufactured for firing blank 
only. 

The work "CLEARING" when cases are specifically sentenced or manufactured for firing 
clearing charges only. 

Yeer of manufacture. 

Contractor's recognized mark or initials. 

Examiner's work mark. 

Acceptance mark. 

Repaired cases ere stamped with the monogram of the repairer within a rectangle. 

In Land Service, when a case is filled for the first time with a charge other than blank, 
the letter "P" or "R" indicating full or reduced charge as applicable is stamped on the 
base. 

Each subsequent refilling is indicated by an additional "5* or "R" with the monogram of the 
factory in which the case was re-formed stamped above it. 

In the event of the filling being removed instead of being fired, the "F" or "R" 
co>responding to the filling is barred out. 

364. Q.F. drill or duirniy cartridges - The calibre, type and mark together with the word(s) DRILL or 
DUMMY (as applicable) and the initials or recognized monogram of the manufacturer and year of 
manufacture ire stamped or engraved on the base of the cartridge case. 

ADDITIONAL MEANS OP IDENTIFICATION 
3^3•The following will be identified as shown 

(a) All Q.F. blank cartridges have a red worsted cloth disc fitted in the mouth of the cartridge 
case. It is shellacked to the outer surface of the retaining cup, if such is positioned 
in the mouth of the case, or where the cup is positioned well down inside the case, the red 
disc is affixed to the inside edge of the mouth of the case. 

(b) Q.F. clearing cartridges have a blue worsted cloth disc shellacked to the outer surface of 
the retaining cup positioned in the mouth of the cartridge case. 

(c) Q.F. paper shot cartridges (for proof of mountings) have a green paper disc shellacked to 
the outer surface of the retaining cup positioned in the mouth of the cartridge case, or 
alternatively the outer surface of the retaining cup may be painted light green. 

In all cases the word BLANK, GTEARING or PARER (as applicable) is clearly marked on the disc. 

MORTAR CARTRIDGES 

366 . Mortar cartridges are identified by stamping, stencilling or printing. 

(a) Primary cartridges 

ftrinting on the side of the case:- 

Calibre and nature of mortar. 

Mark of cartridge. 

Propellant identification letters, shape letter and size figure. 

Nominal charge weight. 

Recognized mark or initials of the filler. 

Printing on the closing diac:- 
Lot number. 

Date of filling (month and year). 
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(b) Augrrenting cartridge a - These are usually contained in celluloid cases on which it is not 

possible to stencil stanp, therefore labels are used aivl inserted in the transparent case. 
They are of white paper, 1.1/8 inches by 3/4 inch with the following particulars printed in 
black:- 

Mark of filled cartridge. 

Propellant identification letters, shape letter and size figures. 

Identification letter and number of the label. 

Lot number of propellant. 

Nominal charge weight. 

Date of filling (month and year). 

Recognized mark or initials of the filler. 


Chapter 12 

Identification Colours and Markings 

Section 3 . Projectiles, Fuzes and Tracers 


Important 

It should be noted that the markinga described in the following paragraphs, vary in oartaln 
cases considerably from past praotice, and naturally stores of past and present manufacture will at 
times exist together with different markings. Exaiqjlea of projectiles marked according to the olZtr 
methods of identification will be found illustrated in Regulations for the H.A.O.S. Volume k 
Pamphlet No, 1 Part 3. 

PROJECTILES 

367. Markings on projectiles may be divided into two main classes: - 

Standings 

Distinctive basic body colours, stencilling, coloured rings, bands and stripes and symbols 
applied by paint. 

368. Standing generally irelic&tes facts concerning the eqpty projectiles and its inspection. The 
type of shell, or filling, is senetimes shown by stamping so that in the event of the paintings 
becoming obliterated the projectile can be identified. 

The position of stampings is as follows:- 

On projectiles used for separate loading ammunition on the base. 

On projectiles vised for fixed arnnunition on the body above the driving band. 

The following stampings tfill be found:- 

Calibre and mark or part number of enpty projectile. 

ManufActurer'a initials (or recognized mark) and date of manufacture, 
lot number of enpty projectile,, 

Projectile material i.e., 


GS 

indicating 

Cast steel 

PS 

n 

Forged steel 

ES 

ii 

Bored from billet of steel 

Cl 

n 

Cast iron 

ss 

ii 

SenrL-steel 

SKK 

ii 

Smoke shell 

P SPL 

ti 

Special practice projectile 
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3*>9. Method, of colour identification and markings - The basic body colours indicate the type of the 
projectile, ae follows:- 


Body 

Colour of 
Stencilling 

In land Service - Full Title 

Abb re via td on 

Buff, middle 

Black 

Shell;- High explosive 

High explosive anti-tank (shaped charge) 
High explosive squash head 

HE 

HEAT 

HESH 

Green, 

Brunswick, 

Light 

Black 

Shell, smoke:— screening and coloured 

SMK 

Light grey 

See para. 372 

Shell:- Chendoal 


Red oxide 

Black 

Shell:- Incendiary 

INCDY 

White 

Black 

Shell:- Star 

Illuminating 

Flare 

FUR 

Black 

Red, signal 

Shot:- Practice shot 


Black 

White 

Praotioe shell:- Drill 

Paper shot 

Radar echo shell 

Miscellaneous 


NOTES:- 1, Combinations of the above basio colours are employed on stores of composite nature, e.g. 
praotioe anminition with H.E., smoke or a hand cal filling. 

2, Basic body colours for mortar bombs - With the exception of mortar bombs filled H,E., the 
same oolour identification as approved for distinguishing the various types of projectiles 
is used. In the aase of H.E. filled bombs the body is phosphated and afterwards stove 

varnished, the resultant finish having no colour identification significance. 

On streamline bombs the head and on cylindrical shaped bomba the head pnH space between 
the guide bands only is painted; the remainder of the bomb body and tail unit being left 
phosphated and stove varnished only i.e., without any identification oolour being applied 
over it. 


370. Coloured rings, bands arid stripe a - These are placed over the basio body colour to indicate: - 

(a) That the projectile contains an active agent. 

(b) The "type of charging of chemical shell. 

(c) Special features. 

371. Ring indicating store contains an active agent - This is red usually l/2 Inch in width and i fl 
painted on the ogive of the projectile (Rig. 44 ex. A). It denotes that the sto _‘2 contains an active 
agent, (explosive, chemical or otherwise) and is normally classified for storage, transit and 
handling in a Government Explosive Group, This marking is also used an shot fitted with tracers 

and. practice shell filled with flash pellets. 

A plain ring indicates suitability for issue and storage under all climatic conditions. 

A cross-bar-cross red ring denotes a limited life in hot or cold a lima tea. It is a 
cautionary warning denoting that the store should be frequently inspected and/or tested to confirm 
its continued serviceability (Fig, 44 ex. B). 

In addition to this symbol, when the store is restricted in transit and storage to below or 
above a specified defined temperature, the critical temperature figures enclosed in a rectangle 
preoeded by the letters TSL (denoting "transit and storage temperature limitation") tto words 
"NOT ABOVE" or "NOT BELOW” (as applicable) will be stencilled in red an the body of the store. 

(Fig. 44 ex. B). 

e.g. TSL NOT ABOVE 112QF | (actual temperature figure as applicable) 
or 

TSL NOT BELOW 

A hatched ring denotes restrictions of issue and storage to temperate climates only (Fig. 44 ex.(J 
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372. Ring(s) indicating type of changing of chemical shell - The basic body identification colour is 
grey and the type of charging is classified by its tactical use:- 

Green ring(s) and green stencilling indicate a casualty producing agent. Red ring(s) and 
red stencilling indicate a harassing agent. 

One coloured ring indicates a non-persistent and two rings a persistent agent. 

"UV" stencilled on certain older chemical projectiles indicates that the cavity is unvarnished. 
Standard width of rine(a) :- 

4 inch calibre and above - 1 inch wide with 1 inch between rings if two are used, 
below 4 inch calibre 1/2 inch wide with 1/2 inch between rings if two are used. 

Standard position of ling(a) :- 

The first ring begins approximately l/3 of the distance down from the shoulder of the projectile. 

373* Rings, bands ani stripes indicating special features - The standard width for coloured rings 
is: - 


Projectiles 6 inch calibre and above ... ... ... ... ... ... 2 inches 

Projectiles below 6 inch to 3 inch calibre . 1 inch 

Projectiles below 3 inch to 2 inch calibre .. ... 1/2 inch 

Projectiles below 2 inch to 1 inch calibre ... ... ... ... l/4 inch 

Light b i ow n ring -(Pig. 44 ex D) placed above and adjacent to the red filling ring indicates 
a cast iron or semi-steel projectile. This includes cast iron practice and shot practice flat he ad. 
The width of the ring will be the same as that for the red filling ring. 

Black band (Fig. 1(4 ex £) - extending from the rear of the driving band, half-way to the base, 
indicates a projectile of different nominal weight fran normal, fired from the same gun but requiring 
a different charge i.e. 5-5 inch (80 lb. projectile). 

White ring(s) (Pig. 4k ex E) - A 1/2 inch wide white ring placed in front of and adjacent to 
the driving band indicates that the projectile is fitted with a driving band of abnormal design or 
material. 

Yellow ring - a broken yellow ring, half standard width, painted below the yellow band 
(denoting a practice projectile) with half standard width of the basic body colour between the two 
rings, indicates a break-up projectile. 

Yellow band (Pig. 44 ex D) 1 inch in width for projectiles below 3 lashes oalibxe aid 2 inches 
in width for projectiles above 3 inches calibre, painted just below the shoulder indicates a 
practice projectile and certain inert projectiles. 

374. Coloured discs and circles 


(a) Green disc and green circles - The inclusion of a red phosphorus smoke box in H.E. and 
chemical B.E. shall was, in the past, indicated by two green discs, approximately 1 inch 
diameter, diametrically opposed, painted on the ogive of the shell (see (i) below). The 
inclusion of a TOT/AL smoke producing pellet in H.E. shell is indicated by two green broken 
circles approximately 1 inch internal diameter with l/2 inch letter T in the centre also 

in gre e n, stencilled diametrically opposed, on the ogive of the shell. (Pig. 44 exj 1 ) 

(i) The inclusion of a red phosphorus smoke box in H.E,, and chemical B.E. shell was 
indicated by two green disoa diametrically opposed, painted on the ogive of the 
shell. On H.E. shell an "A" stencilled in black on the discs denoted an aluminium 
box, "B" a bakelite box whilst the absence of a letter on the disc indicated a steel 
box. These letters, however, were not used on chemical B.E. shell because only a 
bakelite type of box was used. Approval has now been accorded for red phosphorus 
smoke boxes to be removed from all stocks of both natures of shall. 

(ii) A number of H.E. shell fitted with a TNT/AL smoke producing pellet will be found in 
the Servioe with two green discs with a "T" in black super-imp 03ed, atemilled 
diametrically opposed, on the ogive. This marking has now been superseded by 
green broken circles with the letter "T" in the centre also in green. 

(b) Aluminium discs (Pig. 44 m D) — The inclusion of a flash pro duc ing pellet is indicated 
by two aluminium coloured discs approximately 1 iix:h diameter, diametrically opposed, 
painted on the ogive of the projectile. 
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COLOURED RINGS, BANDS AND STRIPES, ETC., ON PROJECTILES 


FIG 44 


□ 

CONTAINS ACTIVE AGENT 
Suitable ALL climatic conditions 


RED filling 
ring (plain) 


□ 

CONTAINS ACTIVE AGENT 
Suitable for 

TEMPERATE climates ONLY 




□ 

CONTAINS ACTIVE AGENT 

LIMITED LIFE In hot or cold 
climates with TRANSIT and STORAGE 
temperature LIMITATION 


RED filling ring 
(cross-bar-cross) 


il 1 




RED filling ring 
(hatched) 


□ 

PRACTICE projectile 


RED filling ring 



YELLOW band 


RED stencilling 


ABNORMAL for 
driving band and 
nominal weight 




a 


□ 

SMOKE PELLET fitted 


□ 



LIGHT BROWN 
ring 

ALUMINIUM 
coloured discs 


H.E SUBSTITUTE 

composition 

marking 

TRACER symbol 


UNIVERSAL CAVITY design 
and 

WEIGHT MARKING 


Two BLACK 
strips 


ru 


WHITE ring 


BLACK band 



GREEN symbol in 
GREEN 
broken circle 



WEIGHT 

marking 


□ 

DRILL projectile 


3 



Body painted 
BLACK 


WHITE 

stencilling 
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375- Coloured stars - A star of the appropriate colour (as applicable) denotes the presence of a star 
filling. Two stars of the appropriate colour (as applicable) positioned one above the other denotes 
a change colour star unit, the colour of the top star indicating the colour of the star which appears 
first on ejection. A number in the same colour and positioned to the right and adjacent to the star 
denotes the number of stars present. The letter "M" or "MULTI" inmediately below the star denotes 
the presence of more than two star units when the exact number is unimportant. The numeral or 
letter{s) (as applicable) are stencilled in not less than 1/2 inch bold type. 

The letter "S" in the same colour and positioned immediately below the star denotes a signal 
success. 

The letter "P" in the same colour and positioned inmediately below the star denotes the star is 
suspended frceo a parachute. The mark of the parachute (where applicable) is added after the letter 
e.g. "P6". 

The letters M S" and "P" (as applicable) are stencilled in not less than 1 inch bold type. 

The abbreviated code identifying the particular star composition is stencilled in black on the 
body of the shell. 

NOTE:- An exception to the above occurs in the case of shell which eject an illuminating or signal 
(White) star, where because the basic body colour of the shell is white, the star symbol is 
stencilled in black. The letter "P" followed by a code number indicating that the star is 
suspended from a parachute, will if applicable, be stencilled inmediately below the star. 

(Fig.47)• 

376. Shell with universal cavity - Land Service shell with an exploder cavity suitable for proximity 
(V.T.) fuzes are distinguished by two 1 .1/2 inch vertical black stripes diametrically opposed, painted 
on the nose. They are painted over the rings (Fig.44G). To avoid overpainting the ring(s) may be 
positioned approx. 1.1/2 inches below the lip of the shell so that the stripes terminate just above 
them. 

377. H.E. shell suitable for fuzing without additional explodering - Certain Field Branch Artillery 
shell filled H.E. with 2 inch fuze-hole, are issued with the top exploder in position. When such 
shell are issued plugged, the head of the plug, is painted light blue. (Fig. 45). 

STENCILLING (Figa.45 to 49) 

378. Calibre and mark of ordnance - The calibre, identification letters end mark of the ordnance is 
stencilled above the type and mark of the projectile. The identifying letters approved are "H" for 
howitzer and "G N for gun e.g.:- 

5.5 IN G 7.2 IN.H 3.7 G MK.6 

The mark of the ordnance is omitted where the projectiles are suitable for firing in all marks 
of the same nature of ordnance. 

In future, when new equipments are introduced, the model number followed by the letter A and a 
aerial number will replace the "mark" previously used to identify the particular equipment i.e., L2A1 . 

379. Type and mark of projectile - The type and mark of the projectile is stencilled below the 
calibre, identification and mark of the ordnance, e.g.:- 

HE MK.1 BE SMK MK.1 

AP MK.1 COL SMK HE MK.2 

RED ( or colour as applicable) 

In future, when new designs of projectiles are introduced, the model number followed by the 
letter A and a serial number will be stencilled after the abbreviated letters indicating the type of 
the projectile and will replace the mark previously used to identify the design e.g.:- 

SMK L2A1 
CANSTR L6A1 

For new designs of rounds of fixed Q.F. anmunitian, the model number followed by the letter A 
and a serial number will be emitted from the particulars an the projectile and will be replaced by the 
part number allocated to the filled projectile. In such instances the model number e.g. "L13A1" of 
the complete assembled round will be stencilled together with the type on the base of the cartridge 
case or in such other position as may be approved e.g.:- 

AP CANSTR HE 

LI 2A1 L9A1 L4A1 

380. Type of filling - The exact type of filling H.E. , Smoke, etc., is indicated by abbreviations 
or code letters and numbers. A comprehensive list of codes for H.E. fillings is given in Apperklix D 
while the list of codes of smoke, illuminating, etc., compositions is given in Table 2 Section 2 
Part 1 of the Joint Services Anramitian and Arrmmitian Package Markings Handbook. 
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Example a ;- 

A mixture is irxlicated by an oblique stroke e.g. , RDX/'TNT 1 indicating a mixture of 
RDX and TNT of certain grades and in certain proportions. 

A composite filling as opposed to a mixture is indicated by a plus sign e.g., 808 + 

PEN 3. 

PA are the code letters indicating a PN 2*43 smoke conpasition filling. 

The abbreviations, code letters and numbers are stencilled twice, diametrically opposed, on 
projectiles 6 inch calibre and above, and once on others. 

381. Method of filling details - Prior to 1945 ‘the design number of the method of filling was 
stencilled on the body of the shell. After 1945 a method of filling code was adopted. Under thiB 
code the information and particulars of the filler and date is stencilled in a single horizontal lire 
around the ogive of the projectile. It is called the "one-line-code". 

Example : - L10 CY 11/55 where: - 

L is for land Service. 

10 is the code number of the nethod of filling. 

CY is the filling contractor's initials or recognised nark. 

1l/55 is the date of filling (month and year). 

The code number of the method of filling is governed by the details of the initiating system 
which in H.E. projectiles, for example, has the following main variables:- 

Steel or paper exploder containers. 

Depth of cavity. 

Nature, number and size of exploders or serial number of the tracer, etc. 

On smoke projectiles, the code number indicates details of the gunpowder burster and its filling, 
number and arrangement of the smoke conposition containers. 

The complete code is kept by the Inspectorate of Armaments. The main feature of the method 
of filling design corresponding to the code markings will be available to the Service in Regulations 
for the Arny Ordnance Services, Volume 4* 

NOTE: With the adoption of the new "L" model numbering system for separate loading projectile 

nomenclature, the "one-line-cade" previously used to denote the type of filling will be 
dispensed with, as particulars relating to the nature and variations in the method of 
filling will be identified by the model mimfaer allocated to the store. 

With projectiles which sire consonants of Q. P. fixed rounds, a filled part number will 
replace the model number referred to above. 

382. Weight markings - stencilling of (Pig. 44 ex.G). 

Weight markings are applied in accordance with a "unit system" to Land Servioe separate loading, 
shell, except Q.F. 25 pr. shell, star shell, smoke shell, chemical shell and flare shell, the units 
being based on the accuracy requirements of each equipment. 

The weight is the actual weight of the filled shell less the weight of tte plug but including 
the weight of the standard fuze (and exploders) approved for use therewith. The fact that the shell 
may be issued plugged has no connection with the weight limits stencilled on it . 

Projectiles within the normal dead vreight limits of the range table standard are marked with 
an "0". Where the weight is not within these limits, i.e. plus or minus, the shell is marked with a 
numeral, prefixed by a plus or minus sign (e.g. +1 or -1) to indicate, in terms of units, the 
variation of weight from the normal. The value of the weight unit varies with the calibre, and may 
also vary according to the role of the equipment (e.g. Coast Artillery weight units normally indicate 
finer variations than those used in Field Army Artillery). Dead weight limits are also firer for 
Coast Artillery projectiles. 

The value of a unit in terms of weight is given in the range table in which the correction 
columns are headed to indicate corrections corresporxiing to a variation of ore weight unit. 

Flare shell, smoke shell, chemical shell and star shell are not weight narked, the first 
because the weight is adjusted during manufacture, and the others because accurate ballistics are 
not so inport ant as for other types. 

The reader should refer to the appropriate range table for the value of the weight unit in 
connection with any given shell. 

383« Fuze details - The marking "FZD LOT", followed by the lot number, is stencilled on base fazed 
shell. 

When a projectile which is issued, plugged, to the Service oan be used with one type of fuze 
only, the following details are stencilled on the body:- "USE No. . FUZE". 
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382* Series number - The serial number stencilled in a ring on the ogive of projectiles relates to 
the filled series for H.E. smoke, flare, star and chemical shell and practice projectiles and the 
filled tracer or tracer composition series for shot. 

In addition, the body charging "lot" number of sJookE and chemical shell (liquid charged) is also 
stencilled on the body. 

385* Markings on shell body relating to tracers (Fig, 2+i+D) - Projectiles prepared for or fitted 
with a tracer, in addition to the usual distinctive markings, have the following symbols stencilled on 
the body. They are stencilled in red on projectiles painted a black basic body colour and in black 
on other basic body coloured projectiles. 


PREPARED FOR 

FITTED WITH 

/”\ 

O /x\ 

TRACER IGNITER 

TRACER IGNITER 
(SELF - DESTROYING) 

V 

V 

TRACER (DARK IGNITION) 

TRACER (DARK IGNITION) 

/\ 

V 

A /xS 
V 

TRACER IGNITER 
(DARK IGNITION) 

TRACER IGNITER 
(DARK IGNITION. 

SELF - DESTROYING) 


PREPARED FOR 

FITTED WITH 

r\ 

r T \ 

TRACER 

TRACER 




75 

TRACER FUZE 

TRACER FUZE 


4 \ 

IGNITER 

IGNITER 

(SELF - DESTROYING) 


X TIME TO SELF - DESTRUCTION IN SECONDS 

386, Coloured flare or amoka projectiles (Fig, 2+6 and 2*7) - Projectiles filled with coloured smoke 
compositions have the colour “GREEK", "YELLOW", "RED", etc., (as applicable) stencilled in white, 
while projectiles filled with coloured flare compositions have the colour (as applicable) stencilled 
in black. Initial letters are not used and the word denoting the colour is stencilled in bold type 
and is twice as large as the other details stencilled on the body. 

387. Projectiles with inert fillings - Projectiles having inert fillings will, in future, have tte 
nature of the filling, i.e., SAND, SAIT, WEIGHTED, etc., stencilled immediately below the yellow band 
(denoting practice projectile) instead of these words being superimposed on the band as formerly. 

Where such projectiles are assembled with tracers, a gurpowder charge, flash pellets, etc., a 
plain red filling ring will be painted around the ogive. 

Projectiles filled with H.E. substitute composition will, in future, have the abbreviation 
"HE SUB" stencilled on the body immediately below the yellow band. (Fig, 2+2+1]). The abbreviation 
"HES" previously used and which was superimposed on the yellow band will no longer be used. 

Where projectiles filled H.E. substitute composition are assembled with tracers, a gunpowder 
charge, flash pellets, etc., a plain red filling ring will also be painted around tte ogive, 

(Fig. 2+2+D). 

Where the projectile is restricted to firing with a reduoed charge and mist not be fired with 
a full charge, the abbreviation "RED" (denoting reduoed) will be stencilled immediately above but 
adjacent to the yellow band (denoting practice projectile). 

The words, code or abbreviations referred to above will be stencilled twice on projectiles 
6 inches and above once on others, and will be in the same size type and colour as the otter main 
details stencilled on the body. 
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TYPICAL IDENTIFICATION MARKINGS FOR H.E. FILLED SHELL 


FIG.45 


KEY TO 

BASIC BODY PAINTING 


RED filling ring 
or 

cross - bar - cross 


Body painted 

BUFF 


BLUE plug 

Two BLACK 
stripes 


BLACK 

stencilling 


CODE L.7 

l to M of F Design D2 (L) 554/GF/229 

\ WITH UNIVERSAL CAVITY 


MARKINGS 
ON REVERSE SIDE 


KEY TO STENCILLED MARKINGS 
25 PR G ... Calibre and Identification Letter of Ordnance 

HE MK I.Type and Mark of Projectile 

RDX/TNT.I. Nature of Filling code abbreviation 

©. ...Filled Series Lot Number 

L7 CY 3/57.One line code for Method of Filling 


CODE L.7 

to M of F Design DD (L) 18851 


25 PR G 
HE MK I 

IDX/TNT/: 

ISE FZ T9; 


L7 CYi/50 

[ -~Mj 

MARKINGS 
ON REVERSE SIDE 


KEY TO STENCILLED MARKINGS 

25 PR G. Calibre and Identification 

Letter of Ordnance 

HE MK I.Type and Mark of Projectile 

^^ NT ' 3 ]...Nature of Filling code 


1-7 Sv "/“ ...One line code for Method 
16 CY 1/51 J of Filling 

(454) (78^ . .Filled Series Lot Number 


abbreviation 


CODE L.6 

to MofF Design DD (L) 18171 


hfi 

" 2 5 p(g V 

HE Mft I 

aML|2 


MARKINGS 
ON REVERSE SIDE 


Painted GREEN. Indicates 
Smoke Pellet fitted 


/ X“X - X" indicates limited life In 

hat or cold climates 
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TYPICAL IDENTIFICATION MARKINGS FOR SMOKE SHELL 


SCREENING SMOKE 


KEY TO BASIC BODY PAINTING 
FOR ALL SMOKE SHELL 


BLACK 

stencillir 


Bod/ painted 

GREEN 


MARKINGS 
ON REVERSE SIDE 


COLOURED SMOKE 


CODE L 33/4 

to M of F Design 

D7 (L) IS28/GF 135 


KEY TO STENCILLED MARKINGS 


Calibre and Identification Letter 


of Ordnance 


BLACK 

stencillin 


Type and Mark of Projectile 


Screening 

Smoke 


One line code for Method of Filling 

Code denoting Main Filling competition 
of Smoke containers 
Filled Series Lot Number 


WHITE 

stencillir 


Calibre and Identification Letter 


of Ordnance 


MARKINGS 
ON REVERSE SIDE 


RED Colour of smoke produced 

(or GREEN, 

BLUE or 
YELLOW) 

L33/4 CY 5/55 One line code for Method of Filling 

PN 443 Code denoting Main Filling composition 

of Smoke containers 

(456) Filled Series Lot Number 


Coloured 

Smoke 
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145/3 CY 456 


TYPICAL IDENTIFICATION MARKINGS FOR FLARE SHELL AND STAR SHELL^ “ 7 


RED filling ring 


Body painted 
WHITE 


NOTE Driving 
band for STAR 
Shell Is in 
lower position 


KEY TO STENCILLED MARKINGS 


25 PR G •- Calibre and Identification Letter of 

Ordnance 

| Type and Mark ul Projectile 

RED (or GREEN . .. 

or YELlOW) Colour of Hare produced 

1-45 3 CY 4 56 One line code for Method of Filling 

TB Code denoting main filling of 

_ __ Flare Container 

M23]. Filled Series Lot Number 


/ Flare Shel 


25 PR G Calibre and Identification Letter of 

Ordnance 

ST*? BE ^ Type an d Mark i projectile 
MK I a ' v 1 

4 Indicates STAR filling 

P.Indicates fitted with Parachute * St3r Shell 

L35 CY 5 55 One line code for Method of Filling 

GA Code denoting main filling of 

__, Star Case 

1456).Filled Ser ies Lot Number 


FLARE 

CODE L 15;3 to M of F Design D2(L)449 GF .93 


KEY TO BASIC BODY PAINTING FOR 
ALL FLARE AND STAR SHELL 


MARKINGS 
ON REVERSE SIDE 


MARKINGS 
ON REVERSE SIDE 


STAR (ILLUMINATING OR 
WHITE SIGNAL) 

CODE L 35 to M of F Design 
DD (017894 


MK I 


BLACK 

stencilling 


25 PR G 
FLARTRBE lt B “ 
MK I 


RED 
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RED 

filling ring 


RED 

stencilling 


TYPICAL IDENTIFICATION MARKINGS FOR A.P. (ARMOUR PIERCING) SHOT FIG <9 

(with tracer) 


KEY TO BASIC BODY PAINTING 


L 32 to M of F Design D2 {L) MSI GF 122 


TYPICAL IDENTIFICATION MARKINGS FOR INCENDIARY SHELL fig.48 

KEY TO BASIC BODY PAINTING S;L BE INCENDIARY 

FOR ALL INCENDIARY SHELL CODE j_ 33 9 to M of F Design DD (L) 11182 


Body painted 
BLACK 


MARKINGS 
ON REVERSE SIDE 


KEY TO STENCILLED MARKINGS 

25 PR G..Calibre and Identification Letter of Ordnanct 

AP MK 8.Type and Mark of Pre|ectile 

.Denotes Tracer filling 

6u) . . .Filled Series Lot Number 


L32 CY 3 55 .One line code for Method of FlHi 


Body painted 
RED OXIDE 


RED 

filling ring 


MARKINGS 
ON REVERSE SIDE 


KEY TO STENCILLED MARKINGS 


25 PR G .Calibre and Identification Letter of Ordnance 

<NCDY| BE\ jy pe Jn{ j M ar i, 0 f Projectile 

(ll3) Filled Series Lot Number 

L33/9 CY 1/55 One line code (or Method of Filling 
fl Code denoting Main Filling 

of Incendiary Containers 


BLACK 

stencilling 
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380. Projectiles - drill 

Drill projectiles painted black have the word DRILL prominently stencilled in white, in two 
places on projectiles 6 inch calibre and above, and once on others (Fig. ;,;, ex.H). 

MORTAR BO.'JBS 

389« Stencilling, rings, symbols, etc. 

With the exception of mortar bomba filled H.E. , which are stencilled in white lettering, all 
natures of bombs are identified by the same colour of stencilling, rings and symbols as a ’proved for 
projectiles. These particulars are applied in relatively the same sequence but owing to the 
difference in shape, the actual position on the body may vary slightly. 

FUZES 

390. Fuze body 

Stampings:- 


Number and mark of fuze. 

Contractor's initials or recognized trade marie. 

Year of manufacture. 

Series lot number. 

Filling contractor's initials or recognized trade mark. 

Date of filling (month and year). 

Filled lot number. 

Painting - Basic colours are not used on body or cover for identification except in the case of 
certain marks of No.l62 fuzes approved for use in M.L. 4.2 inch mortar barabs which are distinguished 
by the whole of the outside of the safely cap being coloured blue, with the fuze nomenclature on top 
of the cap filled in red. In addition, the walls of the brass cover are painted blue. 

NOTE: The red filling ring, as found for example on filled projectiles, is not used an fuzes. 

391. Fuze covers 

Stampings:- 

Number and mark of fuze cover. 

Manufacturer's initials or recognized trade mark. 

Number and mark of fuze. 

Filling contractor*a initials or recognized trade mark. 

Date of filling (month and year). 

Filled lot number of fuze. 

392. Tracers 

Stampings:- 


Number and mark of tracer. 

Contractor's initials or recognized trade mark. 

Year of manufacture. 

Series lot number. 

Filling contractor's initials or recognized trade mark. 
Date of filling (month and year). 

Filled lot number. 
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Chapter 12 

Identification Colours and Markings 

o 

Section 4. Packages 


Important 

It should be 
instances oonaldo 

times. exist together with different narH^a placed in different position a . 


a aot< 


ted that the mrk^nga described In the following paragraphs. vary in oartaln 
from past practloe and naturally packagea of past and ourrent issue will, at 


MET BCD QP OOIQUR II3ENTDT CATION AND MARKINGS (Figs. 50 to 54) 

393. Packages -will normally be identified by one or more of the following:- 


Basia colour. 

Stencilling. 

Stamping, embossing and branding, 
labels. 

Metal tags. 

394. Basic body colours - Packages, with the exception of those described in para. 397 below, are 
painted a distinctive colour as shown:- 

395. Outer packages - Wooden and ungalvanised steel outer packages are painted a basia colour of 
service brown except those oontalning chemical anminition which are painted light grey. 

396. Inner oontainers - Removable inner containers (including tinplate cylinders and boxes) are 
normally painted service brown or black, except those oontalning detonators whiah are painted red 
and those oontalning chemical stores which are painted light grey. 

Tinned-plate linings (not removable). These may be painted or varnished blaok for protection 
purposes. The colour has no significance. 

397. Exceptions - Packages and oontainers made from the following materials will not normally be 
painted, they may, however, carry suah special identification as necessary. 

Cellulose containers (exoept when used as an outer package) 

Galvanised steel packages 
Packages made of:- 

Light alloy 
Resin-bonded plywood 
Fibre glass 

398. Coloured bands on packages - Coloured bands have no In ter-Service significance and are 
reserved for special purposes and for international use as necessary. 

399. Stencilling - Stencilling on packages, containers, etc,, is intended to provide the user and 
the a to re holder with all the necessary information to readily identify the oontents, their filling 
and their Government explosive classification group, etc. These consist of: - 

(a) Quantity and descriptive nomenclature - The quantity and approved abbreviated nomenclature 
and mark of contents. 

In the case of B.L, and Q.F, separate loading cartridges the nominal charge weight will be 
shown if this is included in the approved nomenclature. 

(b) Component a - Detailed information regarding components of the store. 

(o) Government explosive class!floation group - This will normally be applied by stencilling 
or by a stamp. 

(d) Operational markings - In the Land Service, additional details known as "operational 

markings" are used. These consist of boldly stencilled abbreviations which enable the 
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user in an operational area to identify quickly the store he requires. Operational 
abbreviations, are not used can packages containing practice, drill, durany, instructional, 
blank or proof stores. 

A list of approved operational abbreviations is given in para. 424. 


400. Special details or symbols - Particulars of these are given in para. 403. 


401. Colour of stencilling - The following colours are normally used far stencilling cn packages:- 


Quantity ) 

Nomenclature and ) 
component details) 


Golden yellow. 

(On unpainted packages black may be used if this affords greater 
visibility). 


Government explosive) 
classification group) 


White on a dark basic coloured background and signal red on a light 
basic coloured background. 


Safety distance category. White 
Operational markings. 

"S.A.S." 


Restrictive sentences and Signal red. 
temperature limitations. 


4G2. Position - The position of stencilling on packages depends on various factors such as:- 

Operational and user requirements. Method of stowage or stacking. 

Design of package. Particulars of contents, etc. 

To avoid stencilling an<Vor symbols being removed or defaced in handling, stacking or stowage, 
these particulars should where possible, be positioned in recessed panels, or in recesses between 
raised panels or fluting of steel packages and cylinders and between battens of wooden packages. 

The following particulars are normally stencilled as shown: - 


Outer packages 

On lid or too 


Government explosive group classification symbol or label. 
Safety distance category. 

Operational abbreviation. 

’’S.A.S." (when applicable). 

On side or front 


Quantity of items packed. 

Approved abbreviated descriptive nomenclature and mark of complete store. 

Quantity of inner packages, and type (where applicable). 

Lot or batch number if amnunition is batahed. 

Type, size and lot number of propellant (if aiann. is not batched). 

Nature of filling of shell, bombs, etc., (as applicable). 

Method of filling code (Land Service, Q.F, separate loading shell only). 

Filled series number of ijrojectile (Land Service on packages containing plugged or 

fuzed separate loading projectiles). 

Assemblers or fillers recognized mark or initials. 

Date of assembly or filling (month and year). 

Propellant identification code. 

Approved abbreviated descriptive nomenclature, mark, lot number, initials of filler 
and year of filling of component stores, e.g., 

FZ 117-15 = 123 -CY -56 

PR 9-3 = 123-CY-56 (on packages containing Q.F. separate cartridges) 

The following will also be stencilled when applicable 

Tracer symbol ) . , . 

o_,, , ; as marked an projectile 

Smoke box or pellet symbol ) r 

"DEC" denoting special decoppering rounds. 

"H.V." indicating High velocity charges or rounds. 
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Brown 


Brown 


Brown 


Other markings, such as One Line Code for Method of filling. Number and Mark of Fuze, Weight of Package, etc, 
vary according to the differences In contents. 

Markings for Nature of Filling are a requirement for H.E. shell boxes only. 


WHITE stencilling 


I YELLOW stencilling 


YELLOW stencilling 


KEY TO STENCILLED MARKINGS 


25 PR HE FZD 117 


Approved Operational Abbreviation 
Government Explosive Classification label 

(with Group Number as applicable) 
Safety Distance category 


ON FRONT SIDE 

2 .Quantity of items packed 

SHELL 25 PR HE MK I...Abbreviated Nomenclature and Mark of 

complete store 

U (when applicable) .Denotes shell filled to "Universal Cavity" design 

RDX/TNT. .Nature of Filling of Shell 

L7-GD-4-56 One line Code-Method of Filling of Projectile 

. .Filled Series Lot number of Shell 


Filled Series Lot number of SheM 
Recognized Mark (or Initials) of Filler 
...Date of Filling (month and year) 
Package serial number 
Weight of complete package 


FZ 117-15 Designation and Mark 

231.Lot Number of Main 

CY-5S .Recognized Mark (or initials) of Component 
Filler and Year of tilling 


The above markings are applicable to boxes for HE shell. Boxes for Screening Smoke, Coloured Smoke, Flare, 
Incendiary. Star, and Chemical shell are similarly marked, but with the following differences 


Colour of box 


Screening Smoke Coloured Smoke 
Brown Brown 


Incendiary 


Approved Operational 25PR BE SMK 2SPR SMK RED/ 25PR FLAR GREEN/ 25PR INCDY 

Abbreviation FZD * or FZD * or FZD * or FZD * or 

25PR BE SMK 25PR SMK RED 25PR FLAR GREEN 25PR INCDY 

PLGD PLGD PLGD PLGD 


Gov't Explosive 
Classification Group 

Safety Distance 
Category 


25PR STAR 
FZD * or 
25PR STAR 
PLGD 


Chemical 


25PR CHEM Y4 


Abbrev. Nomenclature SHELL 25PR SHELL 2SPR SHELL 25PR SHELL 25PR SHELL 25PR SHELL 2SPR 

and Mark SMOKE BE MK* COL SMOKE BE COL FLARE BE INCDY MK* STAR MK* CHEMICAL MK* 

RED/MK* GREEN/MK* 


LATEST APPROVED IDENTIFICATION MARKINGS FOR STEEL BOX 
FOR SEPARATE LOADING SHELL 

TYPICAL FOR 25 PR PROJECTILES 


ON LID 


ON R H END 


f Colour produced 
(as applicable) 


Box painted BROWN 


# No. of Fuze 
(as applicable) 


* Mark of Shell 
(as applicable) 








Package serial number Batch number 

Gross ■weight (lb.) or 

Lot number and initials of filler and date of filling 
(month and year). 

The filled lot number, initials or recognized monogram of filler and date of filling 
(month and year) are stencilled on package containing separate loading shell, fuzes, 
primers, pyrotechnics, rocket motors, etc. 

The batch number, initials or recognized monogram of the assembly factory and year of 
assembly are stencilled on packages containing assembled Q.F. fixed cartridges, mortar 
bomba, assembled rockets etc. 

Inner containers 

When arnnunitian or components are packed in closed inner containers which can be removed 
from the outer package, each inner container is stencilled with the following particulare:- 

"EXPLOSIVE", when the stores or components packed fall within one of the Government 
explosive classification groups. This stencilling will be in red, except for cylinders 
containing detonators when it will be in black. The word "EXPLOSIVE" is not applied on 
inner containers holding safety cartridges, primers for Q.F. cartridges, tubes or containers 
of a small size containing similar stores. 

Quantity, namerclature and mark of items packed, together with batch; lot or serial number, 
initials or monogram of filler, date of filling (month and year). This stencilling will be 
in the colour and size of type best suited to the particular container. 

In the case of tinplate containers, tin printing or transfers may be used in lieu of 
stencilling. 

403. Additional stencilling - The following particulars will also be stencilled on outer packages in 
an approved position when required:- 

(a) Restrictive sentences - in signal red 

(b) Climatic and firing temperatures and restricted service life limitations 

The under-mentioned particulars, when applicable, are stencilled in signal red in bold lettering 
on the lid or top and on the left hand side or end of rectangular packages and along the side of metal 
cylindrical packages:- 

Climatic and temperature liirdtationa 

Outer and inner packages containing amnnitian restricted to transit, issue and storage 
to certain climatic and temperature conditions are marked as follows:- 

Llii ... indicated limited life in hot (or cold) climates. It is cautionary warning 
denoting the contents should be frequently inspected and/or tested to confirm 
their continued serviceability. 

TEMP... indicating transit, issue and storage limited to tenperate climates only. 

In special instances, where the store is restricted in transit and storage to below or above a 
specified defined temperature, the critical temperature figures enclosed in a rectangle preceded by 
the letters TSL (denoting transit and storage temperature limitation) and the words "NOT ABOVE" or 
"NOT BELOW" (as applicable) replace the abbreviation "LIM" or "TEMP", e.g. 

TSL MOT ABOVE [l20F (actual temperature figure as applicable) 

or 

TSL NOT BELOW |-25Fl ( * " " ) 

Where applicable the above-mentioned indications may be amalgamated, either following or 
underneath one another, in which oase the words "NOT ABOVE" or "NOT BELOW" will be omitted. 
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LATEST APPROVED IDENTIFICATION MARKINGS FOR STEEL BOX 

WITH INNER CONTAINERS 

TYPICAL FOR SEPARATE LOADING O F. CARTRIDGES 


Box painted BROWN 


WHITE stencilling 


ON FRONT SIDE 


8 .Quantity of Items packed 

CART 25 PR MKI/2.. Abbreviated Nomenclature and Mark of complete 

IN 8 CYLS. Quantity of Inner containers store 

NQ/R 014 x 048 I 

NQ Q 5 Q r.... Propellant Identification letters, Shape letters 

uc cn 1 . . and S,ze f| g ures 

l. Propellant Lot Numbers 

BS 431 J 

I LB I40Z 4DR. Nominal Weight of Charge (one Cartridge) 

PR 9-4. Designation and Mark. 

231. Lot Number. of Main 

CY-53 . Recognized Mark (or Initials) of Component 

Filler and Year of filling 

GD. Recognized Mark (or initials) of Assembler 

4-54.i. Date of Assembly (month and year) 


ON R.H. END 


123. Package serial number 

BS 43 ^ }•••• P ro P e ^ ant Lot Numbers 

[.Propellant Identification and Shape letters 

GD.Recognized Mark (or initials) of Assembler 

4-54.Date of Assembly (month and year) 

G8LB .Weight of complete package 


YELLOW 


ON LID 


25PR CART NQ. Approved Operational 

? a Abbreviation 

Jjtjl.Government Explosive Classification label 

(with Group Number as applicable) 

Y.Safety Distance category 


KEY TO 

STENCILLED MARKINGS 


YELLOW 

stencilling 



ICART25PR MKl/2 
NQ/R 014x048 BS 512 rr . . 
[NQOSO BS*?! 00 * 4 ' 
{ V* \Aot 4t>* 


ON INNER CONTAINER 


Quantity of Items packed 
Abbreviated Nomenclature and Mark of 

complete store 

Propellant Identification letters, Shape 

letters and Size figures 
Propellant Lot Numbers 


CART 25 PR MKI/2 

NQ/R 014 x 048 | 
NQ 050 )■ 

BS 512 \ 

BS 431 f . 

I LB I40Z 4DR .... 
GD. 


YELLOW 

stencilling 


RED 

stencilling 


Container painted BROWN 


Nominal Weight of Charge (one Cartridge) 
Recognized Mark (or initials) of Assembler 
Date of Assembly (month and year) 
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Firing temperature limitations 

Where shove on the aumxnition store, the firing temperature limitation figures in a 
circle is reproduced, on the outer package, e.g.. 



Date of expiry of or restricted Service life 

Where shown on the aimninition store, the restricted Service life or date of expiry of 

Service life, is reproduced in red stencilling on the outer package, e.g., 

S. lm (denoting Service life) followed by the date (month and year) i.e. "SL 8/56". 

404* Unsuitable for air dropping - Packages containing ammunition or explosives which are unsuitable 
for air dropping are marked with a red equilateral triangle, the base of which should be 1.1/2 inches 
approx. This symbol is stencilled on the lid or top and on one end of the package. 

405 • Safety distance category - This is stencilled in white in not less than 1/2 inch type above the 
Govemnent explosive classification group-symbol,, 

The Safety distance category comprises a one or two letter code, and will be found in column 9 
of the table in the "Comprehensive Classified List of Government Explosives". 

406. Special ammunition stowage in freight ships - Packages containing explosives in this category 
which COTprises all "'group 12 '(pho'sphida or white phosphorus charged ammunition) all group 13 
(chemical ammunition) and anuunition in group 1 1 charged TO or CSAM, are scheduled for special 
conditions of stowage in freight ships. Such packages have the sea transport code abbreviation " BAS" 
sterxiilled on in not less than 1/2 inch type in the sane colour as and just below the Explosive group 
classification symbol. Pull details of the code letter used are given in colunn 7 (opposite the 
generic transport designation of the store concerned) in the table in the "Comprehensive Classified 
last of Government Explosives". 

NOTE : The letters "D" and "B* 1 which appear with the code "SAS" in the Conpre he naive Classified 

List are not stencilled on packages. 

407. Dangercua and inflammable goods - All outer packages containing ammunition which, because of the 
nature of Its filling or charging, are not classified for storage and transport in an explosive group, 
but are classified by the Ministry of Transport or British Railways as "dangerous goods", are 
stencilled to irviicate the following particulars:- 

Nature of contents (e.g., titanium tetrachloride, bio mine}. 

Type of danger (e.g., corrosive, poisonous or inflammable). 

Plash point classification of the inflammable goods within the following recognised group a:- 

Those with a flash point below 73°F« and which are not soluble in water will be 

stencilled: - 

"HIGHLY INFIAMMABLE F.P. BELOW 73°P. " 

Those with a flash point below 73°F. and which are soluble in water will be stencilled:- 

'•INFLAMMABLE P.P. HEM 73°F." 

Those with a flash point between 73°F. and 150°F* will be stencilled:- 

"INFLAMMABIE F.P. BETWEEN 73°K/I50°F." 

408. Shell - universal cavity - A "U" on the package indicates that it contains shell with "universal 
cavity" i.e., a cavity suitable for both normal and V.T. fuzes. 

409. NATO symbol of interchangeability - A symbol, representing a four leaved clover, is used to 
guarantee, for the benefit of NATO Armed Forces, that certain anxnmition is operationally 
interchangeable. 

This symbol when stencilled on outer packages inplies that the contents have been established as 
conforming as regards conposition, make and serviceability to a model approved under the provisions 
laid down in a NATO standardization agreement, brought up-to-date as necessary. The stores will 
therefore be operationally interchangeable with ammunition of the sanE designation, type and calibre, 
which bears the same symbol, in all equipment for which such summit ion is normally used. 
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Position 

It is stencilled In a prominent position on the faoe(a) of the package on whioh details of 
the contents appear. 

Dimensions and colour 

The dimensions of the symbol is not to be less than the height of the largest printed 
character used for the normal identification markings (type and/or calibre), nor is it to be 
larger than twice this height. 

The colour of the symbol will be the same as that of the other main identification details 
stencilled on the Bame face. 


Cancellation of symbol 

When selecting the position and method of applying the symbol, consideration is given to 
the possible necessity of removing or obliterating it, should the contents cease to fulfil, at 
any time, the conditions implied by the presenoe of the symbol. 

410. U.S./U.K. symbol denoting standardisation design - A symbol ( K J is stencilled on packages 
containing anminition which is manufactured to a standardized design approved for weapons which are 
equipment of both the U.S. and U.K. Armed Forces, 

Position 

It is stencilled in a prominent position an the face(s) of the package on which the main 
details of the oontents appear. 

Dimensions and colour 

The dimensions of the symbol is not to be less than the height of the largest printed 
character used for the normal identification markings (type and/or calibre), nor is it to be 
larger than twice this height. 

The colour of the symbol will be the same as that of the other main identification details 
stencilled on the same face, 

411* Bart packages - When packages do not contain the full approved complement of stores, the word 
FRACTION (or FRACj is stencilled in bold type in red on the lid or top and on one side. 

The "quantity of items packed" where stencilled on the package is amended to agree. 

412. For individual Services - Additional stencilling usually of a self-explanatory nature is 
sometimes applied by individual Services for a particular purpose. For example, packages of stores 
bearing symbol may be expected to aarry more or different detail and markings than their purely 
British Service counterparts, to meet the U.S. user requirements in addition to British requir«n»nta. 

413. Stamping, embossing and branding - &npty packages have the following particulars stamped, 
embossed or branded by the maker:- 

Box letter, number and mark. 

Reoognized initials or monogram of manufacturer. 

Year of manufacture. 

On metal packages this information is embossed, on wooden packages it is stamped or branded. 
Cellulesic containers cannot be embossed, stamped or branded; it is therefore usual to stencil the 
particulars of the empty package, or to stamp or emboss the metal ends. 

414. Government explosive classification group label - Packages containing stores classified far 
storage and transport in an explosive group may be labelled, instead of the symbol being stencilled 
on, with a group label carrying a group number which denotes the conditions under whiah the package 
is to be transported and stored (see Comprehensive Classified list of Government Explosives). 

The Government explosive group label used in each Service is as as follows 


Naval Service 

- Red 

Land Service 

- Red 

Air Service 

- Red 

Ministry of Supply 

- Red 


on white 
on white 
on white 
on white 


background, 

background, 

background, 

background. 


with "N" to indicate Naval Service, 
with "W V D" to indicate Land Service, 
with "RAF" to indicate Air Service, 
with "ICS" to indicate Ministry of Supply, 
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LATEST APPROVED IDENTIFICATION MARKINGS FOR 
WOOD BOX WITH INNER CONTAINERS 

TYPICAL FOR 4-2IN MORTAR AMMUNITION 


Box painted BROWN 




WHITE 

stencilling 



MARKINGS ON 

R.H. END 


. ir i*t$S & - ; 

* 

v 1 > J?. 






123 



!! B2IOII 


*• 

ll ym J " 



•-.tv. • ~Tr.~.. r 



YELLOW stencilling 


YELLOW 

stencilling 



KEY TO STENCILLE D MARKINGS 
ON LID 


ON LH END 

ffi .Government Explosive Classification label 
(with Group Number as applicable) 

X Safety Distance category 


4-2 MOR HE1 Approved Operational 
F2D 162 J Abbreviation 


ON FRONT SIDE 

- • Quantity of items packed 


ON R.H END 


123. Package serial number 

B 21011 Batch Number 

77LB .... Weight of complete package 


BOMBS 4-2lN MOR H El Abbreviated Nomenclature and 
LI MK2 / Marl 

IN 7 CNRS. Quantity of Inner containers 

EACH WITH 6- I Quantity of Augmenting Cartrlt 

450 GR AUG CART I Nominal Weipht of Ch 


F2 162-3/3 
41 . 

CY-5S 


1 Mark of complete store 

Quantity of Inner containers 
1 Quantity of Augmenting Cartridges and 

Nominal Weight of Charge (one Cartridge) 
. Nature of Filling of bomb 
Batch Number 

Recognized Mark (or initials) of Assembler of bomb 

and Year of Assembly 

• Designation and Mark 
Lot Number of Fuje 

Recognized Mark (or initials) of 
Filler and Year of filling 


Container painted BROWN 


r 

\ BOMB4 2 MORHEUMK2 


WITH 6-450 GR AUG CART 



FZ 162-3/3 - 41 - CY- 55 

o J 

L 

B2IOII 

W1 J 


YELLOW stencilling 


RED 

stencilling 


ON INNER CONTAINER 

I . Quantity of Items packed 

BOMB 4-2 IN MOR HE 1 Abbreviated Nomenclature and 
Li MK2 f Mark of complete store 

WITH 6- ) Quantity of Augmenting 

450 GR AUG CARTj Cartridges and Nominal Weight 

of Charge (one Cartridge) 

F2 162-3/3 Designation and Mark 

41 ..Lot Number of 

CY-55. Recognized Mark (or Initials) Fuze 

of Filler and Year of filling 
R 71011. Batch Number 
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It will normally be applied once on the lid or top of the outer package, adjacent to, but clear 
of the operational abbreviation (if applied). 

5- Dangerous goods labels - Special labels are required to be affixed to outer packages containing 
ammunition classified as "dangerous goods" in the "corrosive" or "poisonous" classes. The labels of 

specified dimensions and colours as shown, are each marked near the top with one of the "traffic 

letters" "A, B, G" etc. These letters, as applicable, are shown against the "corrosive" and 
"poisonous" items in the "dangerous goods" listed by British Railways to indicate the labels which 

must be used. Packages which have contained dangerous goods in the "A" or "C" classes must also bear 

the "A" or "C" labels when being returned as empties. 

416. Packers label - On every occasion of closing or recloaing any package containing explosives 
prior to sealing or resealing a packers label is:- 

Inserted loose in the bottom of containers for cartridges. 

Affixed on the inside of the lid of other packages. 

This label bears the initials, etc., of the operative who carried out the packing, together with 
the station monogram and the date of packing. It may also bear the initials or workraark of the 
examiner responsible for inspection. This label will be removed when the package is emptied of 
explosives. 

417« Contents and batch labels - Contents labels us,tally include the details previously nentioned 
under "stencilling" in addition to any other information as required. 

Batch labels include details relating to the components of assembled <J,F. fixed cartridges, 
mortar bombs, rockets, etc. 

Contents labels which are affixed to the outside of inner packages, containers, or linings 
containing explosives will be overprinted "EXPLCSIVE" in red. 

Contents anchor batch labels if used are usually affixed in a convenient position inside the 
outer package, and may also be used on the outside of inner packages. 

418. Sealing - Every package containing explosives is sealed in such a manner that the package cannot 
be opened without breaking the seal. 

Sealing is effected by means of:- 

Station labels of white linen or muslin with two black lines, having the factory, station 
or depot monogram between them. These are placed on each package to indicate where the 
package was sealed and axe affixed near the comers diagonally opposite on boxes with 
hingeless lids, obliquely under each fastener on boxes with hinged lias, and over the 
junction of lid and body of cylindrical packages end where appropriate placed over the 
knot of sealing tape or wire fastener. Station labels are to be completely removed when 
a package is opened. 

Lead seals are used in conjunction with braided sealing wire in place of station labels 
where proper adhesion of the latter cannot be ensured. The sealing wire is passed through 
hasps or through appropriate lugs or holes and the seal impressed with the station monogram. 

Inspection labels are similar to station labels and are similarly affixed but bear only the 
letters of the Inspectorate and the inspectors work nark. They denote that the contents 

have been dealt with and packed ’under inspection. 

Two labels are normally used for sealing; one, the station label, and the other, an inspection 
label affixed by inspecting staff. In certain Government establishments two composite station cum 
inSj>ection labels may be used. (in Land Service - the use of this composite label will be 
discontinued when existing stocks ere exhausted). 

419. Restricted use ("/here stencilling is not adopted) - These labels indicate briefly the nature 
of the restriction. They may be affixed in any convenient position which does not obscure any 
stencilling, labelling or stamping. 

420. Special identification, instructional or warning labels - These, when ordered to be used, are 
secured to the store or on the exterior of the package in ary convenient position which does not 
obscure any stencilling, labelling or stamping; instructional labels are occasionally ordered to be 
affixed under the lid. 
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421. Entity explosive cack^es - A label is ta be applied to every package which haa been emptied cold 
searched and oertified not to contain any explosive matter. It is to show the station and date of 
enptying and is to be signed by tte person who enptiea and examines the package; the latter is 
responsible that the package is entirely free from explosive. The label is to be affixed in such a 
manner that the package cannot be opened without tearing it and it is to be removed completely when 
any explosives or dangerous goods are placed in the package* 

422. Treatment of labels - Particulars on labels used on explosive filled packages are to be 
inserted by printing or by means of rubber stanps as far as practicable, but where it is necessary 
to complete details in manuscript, block capitals and arabic numerals are invariably to be used. 

The labels are to be marked only with H.M.S. 0. waterproof black drawing ink, H.M.S.O. blue black 
record ink or Reeves waterproof fixed Indian ink. 

423. Matal tags - Metal tags for identification, warning or instructional purposes will not normally 
be used on packages owing to the danger of loss in transit. 

424. Operational markings for Land Service aiaamition packages other than S.A.A. - To permit quick 
arri easy identification of contents the following approved operational abbreviations are stencilled in 
"white" on a conspicuous surface of the outer package. 

The ste ncill ing is in bold type as large as possible consistent with the size and shape of the 
package ajvl never leas than l/2 inch deep. 

Operational abbreviations will not be used on packages containing blank, drill, dunmy, practice, 
instructional or proof stores. 

NOTES (l) In tte case of B.L. and Q.F. separate loading cartridges, to avoid frequent amendments 
to this table, the propellant code identification letters shown in the operational 
abbreviations (column 2) will be changed, as Mcesa&ry, to agree with the nature of 
tte propellant shown in the main descriptive nomenclature of the particular cartridge 
packed. 

(2) Differences in nomenclature (column l) due to changes in nominal charge weights and 
natures of propellant will be shown in the main descriptive nomenclature of the 
particular cartridge concerned which is stencilled on the side of the package. 

NATURE OP AMMUNITION OPERATIONAL ABBREVIATIONS 


Pie Id Artillery amnunition 


Carts. 

Q.F, 

. 25 pr 

. 2 lb. 1 oz. 12 dr. 5NH 

25 

FR 

CART TNH 

n 



It 

1 lb. 14 oz. 4 dr. NQ 

25 

PR 

CART NQ 

ti 



N 

2 lb. 1 oz. 4 dr. NH 

25 

PR 

CART NH 

11 



11 

1 lb.11 oz. 4 dr. WM 

25 

PR 

CART WM 

fi 



" 

2 lb. 8 oz. 0 dr. WM 

25 

PR 

SUP WM 

n 



11 

2 lb. 13 oz. 8 dr. NQ/S 

25 

PR 

SUP M3 

n 



n 

supercharge increment 

25 

PR 

SUP INC 

n 



H 

nomml increment 

25 

PR 

INTER INC 

Shell Q.F. 

25 

pro 

H. E. fuzed 

25 

PR 

HE FZD* 

M 

H 

u 


H.E. plugged for fuze V.T. 

25 

FR 

HE PLOD U 

n 

n 

ti 


H.E. plugged with fuze in cylinder 

25 

PR 

HE PLGD W/FZ IN CU¬ 

ft 

ti 

N 


B. E. smoke fuzed 

25 

PR 

BE SMK FZD* 

n 

N 

ft 


B. E. smoke plugged 

25 

PR 

BE SMK PLGD 

H 

n 

W 


smoke coloured fuzed 

25 

PR 

SMK / FZD* 

It 

n 

t! 


smoke coloured plugged 

25 

FR 

SMK / PLGD 

n 

n 

II 


flare coloured fuzed 

25 

PR 

FLAR / FZD* 

if 

" 

M 


flare coloured plugged 

25 

PR 

FLAR / PLGD 

H 

n 

n 


star fuzed 

25 

PR 

STAR FZD* 

" 

" 

ft 


star plugged 

25 

PR 

STAR PLGD 


n 

" 


incendiary fuzed 

25 

PR 

3NCDY FZD* 

ft 

n 

n 


incendiary plugged 

25 

PR 

INCDY PLGD 

Shot Q 

.F. 

25 pr. 

AP 

25 

PR 

AP 

M 

»« 


n 

APC 

25 

PR 

APC 





_125_ 


NATURE OF AMMONITICK 


Carta. 

B.L. 5.5 

in. 

9 

lb. 

2 

oz. 

T7LI 

n 

n 

tl 

9 

lb. 

13 

oz. 

NQ/S 

M 

n 

M 

4 

lb. 

4 

oz. 

'.ft! 

II 

n 

H 

4 

lb. 

12 

oz. 

HQ 

n 

H 

M 

12 

lb. 

9 

oz. 

for 80 

Carta. 

B.L. 7.2 

in. 

7 

lb. 

0 

oz. 

N/S 

n 

It 

n 

24 

lb. 

N/3 


H 

R 

H 

11 

lb. 

10 

oz. 

V2M 

M 

H 

II 

13 

lb. 

11 

oz. 

N 


Mortar anemiation 


Bombs M.L. 4.2 in. mortar HE fuzed 
Cartridges M.L. 4-2 in.mortar 140 grain 

" " M " 45C grain 

Fuzes 

Fuze No. * 

Fuze No. * Mk./ 

Fuze No. * with exploders 
Fuze time and D.A. LI 
Fuze perc. base medium LIC 

Primers and Tubes 

Primers percussion Q.F. cart. Uc, * 

M electric Q.F. cart. No. * 

Tube percussion SA 


QrSRAoICNAL ABBKSVXA'rI LI ,S 

5-5 CART 43H UM 

5.5 CART A2H KQ/S 

5.5 CART 2*03 Y/M 

5.5 CART 2ND HQ 

lb., shell 5.5 CART SUP NQ/s 

7.2 CART 5TH N/S 

7.2 CART 4TH N/S 

7.2 CART 3RD ;7M 

7.2 CART 3HD N 


4.2 MCE HE FZD* 

CAST 4.2 MCE 140 GR 

CART 4.2 MGR 450 GR 


FUZ* 

FUZ* / 

FUZ* U/EXTR 
HJZ LI 
RJZ L10 


ROM PERC • 
HUM ELEC • 
TUB PSA 


U?TFT1 


indicates number of store as applicable 


/ 


colour as applicable 




mark as applicable 
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KEY TO STENCILLED MARKINGS 


FIG.54 

LATEST APPROVED IDENTIFICATION MARKINGS FOR STEEL BOX 

FOR BULK PACKED FUZES 


Box painted BROWN 


YELLOW 

stencilling 


YELLOW 

stencilling 


ON LID 


FUZ 117 


..Approved Operational Abbreviation 


<£> 


Government Explosive Classification label 
(with Group Number as applicable) 


X.Safety Distance category 


ON FRONT SIDE 

12 .Quantity of items packed 

FUZ H7 MK 15 Abbreviated Nomenclature and 


Mark of complete store 
IN 12 CYLS.Quantity of Inner containers 

534 .Filled Series Lot number 

CY-5^55..Recognized Mark (or Initials) of Filler 

and Date of Filling (month and year) 


ON R.H. END 


123.Package serial number 

534 .Filled Series Lot number 

CY-5/55 Recognized Mark (or Initials) of Filler 

and Date of Assembly (month and year) 

49LB .Weight of complete package 
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Chapter 13 

Associated Publications 


425* The attention of readers is drawn to the following publications whiah should be read in 
conjunction with this handbook:- 

CARE AND PRESERVATION 

Notes on the Care and Preservation of Auraunition and Explosives in the Field. Part 1 
Artillery Anmmition 1941 (Reprinted with amendments (No. 1 and 2) 1931) W.O. Code No. 7196. 

UNEXPIODED SHELL 

Instructions for Practice Field Branch and Anti-Tank Artillery 1 %8 (as amended) W.O. Code 8308 
Appendix VI gives procedure for destruction of unexploded shell. 

ACCIDENTS 

Regulations for Array Ordnance Services Volume III Pamphlet 5* 1946. Contains the full 
procedure for reporting accidents with annum H nn. 

FRIN CITIES 

Artillery Training Volume III Pamphlet 1: Ballistics and Amnunitian. This gives a grounding 
in the basic principles on all types of artillery ammunition. 

STORAGE 

Amomition and Explosive Regulations 1953- Consists of four parts which cover all aspects 
of depot storage, unit storage, construction of stores, ventilation and the reporting of accidents 
and defects. Parts 3 (The Unit Store) and 5 (Reporting of Accidents, etc.,) ahauld be held by all 
Units. 

W.O. Codes - Part 3: 6942. Part 5: 10446. 

packages 

Regulations for Army Ordnance Service Volume 4 - Ammunition. This consists of 27 parts each 
covering one equipment's ammunition and ammunition packages in the greatest possible detail. 

W.O. Code 10035- 

R OCKET AMMUNITION 

Regulations for Amy Ordnance Services Vo lung 4 Anmmition Pamphlet 11. Part 1 - 3-5 inch 
Rocket Armanition. 

TRAINING T.TM7TATICNS 

Limitations on the use of Fuzes far Training. 1955- W.O. Code 11233- Issued annually, with 
fresh Code No. Should be carried by all Gunnery Staff, particularly at Practice Camps. 

AMERICAN AMMUNITION 

U.S.W.D. T.M. 9-1901. Artillery Amuainition. Covers all ammunition issued for Artillery weapons, 
with sections on each equipment, fuzes, primers, charges, etc. profusely illustrated. 

IDENTIFICATION 

Joint Services Auminition and Ammunition Package Marking a Handbook. W.O. Code 1803. 

Explains and illustrates the latest approved identification colours and markings of every type and 
nature of ammunition, components and packages. 
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Appendix A 

Various types and uses of explosives 


HICH EXPLOSIVES PROPELLENTS 

Rapid combustion, rapid decomposition Burn from layer to layer 

of substance forming large quantities by heat generated, 

of gas Defined as material which can 
be detonated 

CARTRIDGES 


INITIATORS (DISRUPTIVE) 

Very sensitive, quickly reaches 
full detonation as a result of flash 
or a light blow. 


FUZE DETONATORS 


Fulminate of mercury 
Lead a 2 ide 


Lead styphnate 
A.S.A.1 
A Z.Y.I r 

2 y ^Compositions 
A Z 


SINGLE BASE 
Nitrocellulose powders 

DOUBLE BASE 
Cordites (Flashing) 

Nitrocellulose and Nitroglycerine. 
Cordites (Flashless) 

Plcrites: Nitrocellulose, Nitro¬ 
glycerine and Nltroguanldlne. 


INTERMEDIARIES BURSTING CHARGES 


Fairly sensitive amplifies small 


Insensitive, difficult to detonate. 

concentrated wave from initiators. 


powerful and violent. 

FUZE MAGAZINES 
& SHELL EXPLODERS 


H E SHELL MAIN FILLING 

T.N.T. 


S :':0 

Ammonium nitrate 

Picric powder 


Amatol 

C.E. (composition exploding) 


Pentolite 

R.D.X. I Beeswax 


R D.X. 

P.E.T.N. or Penthrite 


R.D.X./T.N.T. 

Pentolite 


Torpex 

T.N.T. (flake) 


Tri tonal 


MISCELLANEOUS 

COMPOSITIONS 








Mixtures which 



burn and are not 



employed as 
propellants, 

i 


normally these 



are not detonated 



INITIATORS (IGNIFEROUS) 


PYROTECHNICS 


GUNPOWDERS 


Burn rapidly but do not detonate. 
Sensitive to shock. Used as a primary 
means of starting initiation by burning, 

FUZE DETONATORS 

CAPS OF:- 

INITIATING, S.A.A., ILLUMINATING 

Q.F. & CAP a SIGNAL CARTRIDGES. 

COMPOSITIONS, percussion primers 

& TUBES. 

Fulminate of mercury 
Potassium chlorate 

In addition in certain cases, some 
of the following.- Antimony sulphlde- 
Mealed gunpowder-Sulphur 


Combustible material and a source 
of oxygen. Rate of burning affected 
by proportions, nature of ingredients, 
modifying agents and aggregation of 
pressure. 


Burn rapidly but do not detonate. 

Easily Ignited by flash. 

Vulnerable to moisture, produces much smoke 
FUZE RINGS combustion time fuzes 


ILLUMINATING ^tracers IGNITERS cartridges 

TUBES PRIMERS* 

INCENDIARY shell filling MAGAZINES igniferous fuzes 


SMOKE 


SHELL FILLING 


BURSTING 

CHARGES 


(base ejection) 


SMOKE, FLARE 
* STAR SHELL 


FLARE 


SHELL FILLING & PROPELLANT SIGNAL 4 ILLUMINATING 

MORTAR BOMBS CHARGES CARTRIDGES 


SMOKE. FLARE BLANK CHARGES CARTRIDGES 

PRIMING * STAR SHELL 

CONTAINERS * TRACERS DELAY COMPOSITIONS 


Many agents according to purpose. Potassium nitrate.Charcoal and Sulphur in 
too numerous to list. various proportions 
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Appendix C 

Composition of Intermediaries and Initiating Explosives 





j» 



NOMENCLATURE 

§ 


« 




I 



CE or TETRYL 
COMPOSITION EXPLODING 

CE 

CE with additivea 

CE/A 

PENT OUT E 

PEN/1 

TNT -(CRYSTALS) 

TNT 


PEJTN OH PENTHHITE 
(require* a 
diaenait wir) / 




MERCURY FULMINATE • F 100 

(rarely used alone) 


IZAD STYFHNATE 
(not used alone) 


ASA COMPOSITION • 


BoroRS detonating g 

COMPOSITION 



Uaed aa an ingredient 
of 

Fuze detonator* 




Igniferoua fuze 
detonator and certain 
SAA caps 


Capa of percuaaion 
primer and tubes and 
detonators of certain 
tine arai T * P Fuze■ 
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NOMENCLATURE 

I 

CCHSTI'mEJJTS AND APPROXIMATE PERCENTAGES 

USES 


B 

9 


e 

i 

1 

j 

| 

ALUMINIUM POWDER 

l 

, 

§ 

t'i 

i 

u 

0 

a 

i 


QF COMPOSITION 

Q 







36. A 

54.6 


3.0 




■ 

Capa of percussion 
primers and certain 

Saa Obaer. bullets 

Q3 COMPOSITION 

Q3 







54.0 

40.0 



6.0 




Caps of percussion 
prl mers 

RUMINATE COMPOSITION 


80.0 






20.0 

■ 






■ 

Large detonators 

l 

0 

3 

El 

El 

19.0 



■ 



33. A 

42.8 

1 


B 




Caps of SAA and 
percussion tubes 

FI 

FI 

28.0 






41.0 

31.0 


■ 





Certain SAA Caps 

G1 

G1 

27.0 



■ 



32.0 

41.0 







VH2 

VH2 

BARIUM NITRATE 39.0 ANTIMONY SlILFHUffi 5.0 
COMPOSITION RD 1302 30-0 LEAD PEROXIDE 5.0 
CALCIUM SIUCIIE 11.0 TETRAZINE 2.0 

* Those compositions may be used In coogjoaite fillings of fuse detonators, 

(See paragraphs 107 to 110) 

/ Proportions nay vary according to use. 


The reason for the inclusion of the various ingredients is as followa:- 


Aluminium 
Antimony sulphide 
Glass-powdered 
Gunpowder (mealed) 
Mercury fulminate 
Potassium chlorate 
Sulphur 
Wax 


increases heat and flame 
prolongs the flame effect 
induces friction 

diminishes the violence of the explosion 
increases the sensitivity of the composition 
increases the heat of the explosion 
diminishes the violence of the explosion 
used as dessensitizer 


(l) “A" and "A.1* etc., mixtures are identical in chemical composition hut differ 

a grist size of potassium chlorate and antimony sulphide; the former mixture 
being the coarser. For A, B, C and D an the chi crate/sulphide must he retained 
on a 170 mesh sieve. For A1, B1, Cl and D1 approx. 75 per cent, of the chlorate 
is retained on a 170 mesh sievii and only 20 per cent, of the antimony sulphide, 

A, B, C AND D are alleged to he the more sensitive. 


( 2 ) "A" mixture was found early in the Second World War to be too sensitive for use 

in certain primers, and it was replaced by the older Q.F. composition. The 
latter, however, is more liable to give misfires and hangfires than is "A" 
mixture, and Q3 composition was tried in lieu of Q.F. 
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Appendix D 

Code indicating High Explosive Fillings with 


Composition and Percentages of Ingredients 


Item 

No. 

Pilling 

Conposition and percentage of 
ingredients 

Code letters 
and numbers 
stencilled on 
shoulder or body 

1 

TNT 

TNT (grade 1) 

TNT 1 



TOT (grade 2) 

TNT 2 



TNT contaminated with up to 

1 % RDX 

TNT 3 



939* TNT (grade 1) 

7 % BeeswaJt 

tnt/bwx.1 

2 

Amatol 

40$ Am. Nit. 

6052 TNT (grade 1) 

AMI* 1 



50$ Am. Nit. 

5092 TNT (grade l) 

AML. 2 



60^2 Am. Nit. 

40$ TNT (grade l) 

AMU 3 



70$ Am. Nit. 

30^ TNT (grade l) 

AMU 4 



72 % Am. Nit. 

26$ TNT (grade 1) 

AMU 5 



8C$ Am. Nit. 

20$ TNT (grade l) 

AMU 6 

3 

PE. 1 

88.395 HEX 

11.792 EE oil (type l) 

PE. 1 


EE. 2 

88.392 RDX 

11.792 PE oil (type 2) 

PE. 2 


IE. 3 

87.792 RDX 

10.592 Shell Ifex oil 119 

0.6$ Lecithin 

1.2$ Carbon black 

IE. 3 


PE. 3A 

87.792 RDX 

6.252 Shell 1fax Oil 119 

4-1$ Paraffin liquid Gd. 1 

0. 3fS lecithin 

up to 1.592 carbon black added. 

PE. 3 A 
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Filling 




5 RDX/Pwx 


Composition and percentage of 
ingredients 


9195 HDX 

(grade 1, 1A, (B) 1, (B) 1A) 
99? Beeswax 


919S HDX 

(grade 2, (B) 2) 
992 Beeswax 


RDX Grade 1 
Paraffin wax 


Code letters 
and numbers 
stencilled on 
shoulder or body 


rdx/bwx. 1 


rdx/bwx. 2 


RDX/PWX.1 


6 RDX/TNT 


6 O 9 S HDX 

(grade 1, 1A, (Bj 1, (B) 1A) 
h0% TNT (grade l) 


RDX/TNT. 1 


6 O 9 S RDX 

(grade 2. (B) 2) 
UOfo TNT (grade l) 


RDX/TNT.2 


5596 RDX 

(grade 1. 1A, (Bl 1, (B) 1A) 
459? TNT (grade 1) 


RDX/TNT. 3 


b% RDX 

(grade 2. (B) 2) 
459? 'DTr (grade 1) 


RDX/TNT. 4 


509? HDX 

(grade 1. 1A, (Bj 1, (B) 1A) 
50$ TNT (grade l) 


RDX/TNT. 5 


5Q# RDX 

(grade 2, (B) 2) 
5C$ TNT (grade l) 


RDX/TNT. 6 


i*£$ RDX 

(grade 1 iA, (B) 1, (B) 1A) 
6 C 9 S TNT (grade 1} 


RDX/TNT. 7 



rdx/wax/al 


4$ RDX 

(grade 2, (B) 2) 
60?? TNT (grade l) 


67*59? RDX (grade 1 or 1A) 
12.59? Paraffin wax 
20$ Aluminium 


6f$ RDX (grade 1 or 1A) 
129? Paraffin wax 
2C9? Aluminium 


RDX/TNT. 8 


RDX/AJL1 


RDX/AL.2 
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Appendix E 

Details of Ammunition authorized for 
Field Branch Artillery Equipments 


1. The following are the approved equipments for Field Branch Artillery: - 

Q.F. 25 pr. 

B.L. 4.5 inoh gun 
B.L. 5.5 inch gun 
B.L. 7.2 inoh howitzer 

With the exception of the 25 pr. which is Q.F. separate loading, all armmition is of the B.L. 

type. 

For the description and details of M.L. 4.2 inch mortar annum! ticei which is also 
equipment of Field Branch Artillery units see Chapter 11. 


Part i. Q.F. 25-PR. Gun Ammunition 


2. Aanunition of the following types is approved for this equipment, which is the standard gup/ 
howitzer for Field Branch Artillery: - 


PROJECTILES 


Shell H.E. streamline 
Shell streamline, B.E. screening smoke 
Shell streamline, B.E. oolcrured smoke 
(blue, green, red, yellow) 

Shell streamline B.E. lnoendiary 

Shell flare, T.R., B.E. (red, green, yellow) 

Shell star 

Shell drill 

Shot A.P. 

Shot A.P.C. 

Shot practice 
Shot drill 
Shot paper 

Projectile, practice, streamline 
CARTRIDGES 


Normal 

Supercharge 

Intermediate aharge increment 

Supercharge increment 

Paper shot 

Blank 

Drill 
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CARTRIDGES 

3« Normal har^e^ 


MtMf 

HARK 

OF 

Charge 

Weight 

Propellant 

1! of P 
Benign 
EC(L) 

Igniter 

0 

55 

u 

1 

£ 

Inert Components 

Remark* 

CASE 

lb 

1 

dr 

Charge 

Nature 

lb 

Or 

dr 

11242 

Charge 

^ypa 

1 


1 

11 

□ 

Red 

WOI 6 or WMOl 7 

B 

El 

5 










■I 

White 

WO57 or W1®61 


7 

12 

2 

Nil 

1 

Bag F 3 per set 






1 

Glue 

H 

9 

13 

3 






BjM 

2 or 2/1 

2 


□ 

Red 


B 

7 

ED 

■ 



Cup CD No. 27 






H 

White 

or 

B 

9 

5 

n 

Nil 

11 

Bag F 3 per aet 




1 



Glue 

NHO?3 


0 

! 






1 Poll 

2 or 2/1 

1 

14 

□ 

Red 

fKj/RC14-«4B or NQOI 0 


13 

2 




Cup CD No.27 







White 

NQ050 


M 

a 

15 

Nil 

11 

Bag H 3 per aet 






■ 

Blue 



a 

10 






1 Pail 

2 or 2/1 

2 

1 


Red 



7 

n 




Cup CD No.27 






H 

White 

■k 


9 

5 


Nil 

11 

Bag F 3 oer aet 







Blue 


i 

0 

4 

: 





1 Pail 

2 or 2/1 

2 

1 

12 

Red 

NH012 


7 

? 


CD No.30 


Cup CD No. 27 







White 

FNH023 


9 

12 

12 

126 gr. 

1 

Bag F 3 per aet 







Blue 

" 

1 

0 

9 






1/1 

2 or 2/1 

1 

14 


Red 

NQ/HOI4-040 or NQO10 


7 

2 




0»*> CD No.27 

Chargea 






White 

NQC50 


0 

a 

20 

157 16 «r. 

1 

Beg H 3 per »et or 

■eoured with 






Blue 



14 

10 


G 12 


Beg L 3 per aet 

Kraft paper 

IM 

2 or 2/1 

1 

14 


Red 

NQ/ROI4-048 or NQOl 0 


H 

D 




Cup CD No.27 


■B 





White 

NQO5O 


D 

8 

22 

Nil 

11 

Bag H 3 per aet or 


H 





Blue 

■ 


a 

10 




Bag L 3 per aet 


2 

2 or 2/1 

1 

11 


Red 

WOI 6 or WMO17 

9 

H 

9 




Cup CD No.27 







White 

WO57 or WMO61 


7 


3 

Nil 

1 

Bag C 3 per act or 







Blue 

■ 

1 

a 

i 




Bag F 3 per aet 



2 or 2/1 

2 

1 


Red 

NHO25 

a 

7 

11 


11WTC 


Cup CD No,27 







White 

or 

a 

9 

5 

8 

126 gr 

1 

Bag F 3 per aet 


■P 





Blue 

NH023 

D 

0 

4 






2 Foil 

2 or 2/1 

2 

1 


Red 

NH025 


7 

11 


CD No.30 


Cup CD No.27 







White 

or 


9 

5 

a 

126 gr 

1 

Bag F 3 per aet 







Blue 

NH023 

u 

- 

4 






2 Fail 

2 or 2/1 

2 

1 

12 

Red 

NH012 

n: 

7 

7 




Cup CD No.27 







White 

FNH023 


9 

12 

13 

Nil 

11 

Bag F 3 per eet 







Blue 

" 

B 

” 

9 






3 

2 or 2/1 

1 

11 

4 

Red 

WOI 6 or WMOl 7 


m 

5 

£■ 


rc 5 ' 

Cup CD No.27 







White 

W057 or WM061 


u 

12 


Nil 


Bag D 3 Per sat or 







Blue 

* 


a 

3 




Bag F 3 per aet 


3 Fail 

2 or 2/1 

2 

1 

12 

Red 

NH012 


7 

7 


CD No.30 


Cup CD No.27 







Whi te 

FNH023 


9 

12 

17 

126 gr. 

1 

Bag F 3 P«r aet 







Blue 

" 


- 

9 







2 or 2/1 

1 

11 

□ 

Red 

WOI 6 or WMOl 7 

B 

El 

m 




Cup CD No.27 


m 




■ 

White 

W057 or WMQ61 


U 

12 

3 

Nil 

1 

Bag F 3 per aet 







Blue 

M 


9 

p 






4 Pail 

2 or 2 / 1 

1 

11 

4 

Red 

WOI 6 or WMOl 7 


II 

5 




Cup CD No,27 







White 

W057 or WW061 


H 

12 

3 

Nil 

1 

Bag F 3 per aet 







Blue 

" 


9 

s 






4 Fail 

2 or 2/1 

2 

1 

12 

Red 

NH01 2 


7 

7 




Cup CD No.27 







White 

FNH023 


9 

12 

18 

Nil 

11 

Bag F 3 per aet 







Blue 



■ 

9 






5 

2 or 2/1 

1 

11 

4 

Red 

WOI 6 or WMOl 7 


□ 

El 











White 

W057 or WM061 


D 

12 


Nil 

1 

Cup CD No. 27 







Blue 

« 


a 

H 

B 



Bag F 3 per aet 


5 Foil 

2 ar 2/1 

1 

11 

4 

Red 

WOI 6 or WUQ17 

B 

o 

B 

■ 



Cup CD No.27 







White 

WO 5 7 or WMO61 

B 

U 

12 


Nil 

1 

Bag F 3 per aet 







Blue 

■ 

B 

a 

H 






6 Pail 

2 or 2/1 

III 

oa 

ID 

Red 

WOI 6 or WM017 


it 

El 




Cup CD No. 27 





1 


White 

W057 or WU061 


K| 

12 

16 

Nil 

11 

Bag F 3 Per set 





■ 


Blue 

" 

B 

9 

B 
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.lonnrJ. oi:nr«jea (continued) 


MARK 

MARK 

OP 

CART. 

CASE 

Charge 

Weight 

Propellant 


Igniter 

Primer No. 

Inert Components 

Remarks 

lb 



Charge 

, Mature 

lh 

az 

dr 

7 Pail 

2 or 2 /1 

1 

11 

H 

Bed 

White 

Blue 

W 016 or WKCi 7 

W 057 or W 1 C 61 


B 

5 

12 

3 

i 

CD No .30 
126 gr. 

1 

Cup CD No .27 

Bag F 3 per set 

N.American 
production. 
Charges secur¬ 
ed with Kraft 
paper 


4. Super charges 


1 

2 or 

2 

a 

0 

■ 

WT 206-100 or 

WM/T 211 -100 

■ 

e 

0 

5 

Nil 

1 

n 

All charge* 

contain 

foil 

1 

2 or 2/1 

H 

H 

a 

- 

SC/T 198-100 

m 

m 

B 

9 

Nil 

B 


1 

2 or ?/l 

E 

m 

a 


NQ/SIU.-OtO 



E 

10 

Nil 

D 

HU 

1 

2 or 2/1 

□ 

m 

E 


NQ/S 13 i*-Ci *0 

B 

u 

B 

ifc. 

Nil 

a 

Cup CD No. 26 ( 

5- 

Super c 

vcrp;e increments 

1 

- 

1 

B 

- 


WM 061 

a 

m 

B 

[ In celluloid container 

For firing with 20 lb A.F. shot only 

1 

- 

- 

- 

- 


I«j/S 13 i.-OU 3 



Q 


6. Intermeai tc charge increment 


1 

. 

i 

;i 

ii 

i 

NQ/H 014 -C ^8 

IB 

□ 

In cambric hag "J* 



■ 

■ 

■ 



mm 

■ 

For uae with charges 1 and 2 - Nonral charges only. 


7. Partridges, blank - The marks 1 and 4 ara the normal aervioe designs used for hath saluting and 
training purposes. The marks 2 and 3, however, are for special purposes, i.e. the Mk. 2 for saluting 
purposes only for Gibraltar, the Mk. 3 for saluting purposes only for Dover. 


The mark 1 cartridges consists of 1 lb. 
No. 1 primer. 

The mark 2 cartridges consists of 8 oz. 
No. 1 primer. 

The mark 3 cartridges consists of 2 lb. 
No. 1 primer. 

The mark 4 cartridge? consists of 1 lb. 
No. 9 primer. 


gunpowder G12 in silk cloth bag in conjunction with a 
gunpowder G12 in silk cloth bag in conjunction with a 
gunpowder G12 in silk cloth bag in conjunction with a 
4 oz. cordite WM.017 in bundle in conjunction with a 


PD2E3 

8. All H.E. shell are normally Issued fuzed, nose fuzed shell with either No. 117, or 213 fuzes 
and base fuzed shell with LI5 fuzes. Exceptions are H.E. shell filled to code L7 (M. of P. designs 
DD(L) 18851 and D2(L)55!*/GF/229) and those issued specifically for use with No. 213 fuzes. H.E. shell 
filled to code L7 are issued plugged, for use as follows 

(a) Those fitted with Plug, F.H. 2 inch No. 13 have the top exploder assembled in position and 
are known as "universal cavity" shell i.e., they are suitable for use with percussion, time 
or V.T. fuzes viz. No. 117, 213 or T97. 

(b) Those fitted with plug, P.H. 2 inch No. 29 have no top exploder present and are for use 
with V.T. fuzes only viz. T97. 

It is i m por t ant, therefore, that these two types, which are distinctly marked, be aooounted for 
and stored separately. 

All screening and coloured smoke, flare, incendiary and star shell are issued fuzed No. 221B 

fuzes, 

EKIMERS 

9. Nos. 1,9 and 11 Primers, percussion, Q.F. cartridges are approved for use. Since the type of 
primer used depends on a number of factors, such as the nature of propellant, arrangement of the 
charge and the presence or otherwise of an igniter, reprlmerlng, when necessary owing to misfires, 
eto., should be carried out with primers of the same type though not necessarily of the same mark. 
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SHELL, Q.F. 25 pr. CHEMICAL B.E. (Fig. 55) 

10. Several different marks have been introduced. The difference being as foil owe: - 

MarkB ID - 6 D the base of which is partially streamlined. Weight 20 lh. 2 oz. 

Marie 70 n h n « 11 Weight 20 lb. 13 oz. (Ranges sane 

aa ID - 6D) 

Mark 8D the base of which is streamlined (similar to the H.E. shell). Weight 24 lb. 6 oz. 

Marie 9B " " " cylindrical and rear banded. Weight 20 lb. 4 oz. 

Marie 10B " " " M ■ Weight 20 lb. 14 oz. 

The use of these Maries of projectiles is restricted to guns in the first and second q uar ters of 

life, 

SHELL. H.E. STREAIILINE 

11. Empty design - The Mk.i is the only current design. The base plate nay be either screwed or 
plain and is finally secured by riveting- 




Method of fillj 


(a) DP(L)7517 - Code L74 - This was the original design for the 25 pr. H.E. shell and provided 
for a main filling of TNT or amatol 40/60 with exploder, shell, CE "B" over a smoke box. 
Because of a temporary shortage of smoke boxes, however, the filling was varied: - 


Code L 74 /I - substitution of exploder, Bag, 475 grain CE for smoke box 
L7 ii/2 - substitution 1 oz. 5 dr. CE pellet, Mk. 1 for smoke box 
L 74/3 - main filling occupies space normally taken up by smoke box 


In the old system of marking under which the M.of F. design number and not the one- 
line-code number was stencilled on the shall the emission of the smoke box was denoted by 
the letter 'C* stencilled an projectiles after the design number. 

(b) DD(L)l81 71 - Code L6 - Although this M.of F. design was also varied by the emission of smoke 
boxes no alteration in the code number has been made to cover the variations. 

Under the old system of marking, however, the amission of smoke boxes was denoted by 
the letter 'A' stencilled after the M.of S. design number. 

(c) DD(L)I8fl51 - Code L7 - Shell filled to this design have a maxinum depth of cavity of 5*82 
inches compared with the normal 3*85 inches, and are explodered with one 14 dram C.E.pellet 
for use with variable time (VT) fuzes only. A requirement subsequently arose for a shell 
with a universal cavity explodered for use with either VT or normal DA type fuzes, and 
M.of F. design DD(L)l8851, was therefore declared obsolescent on the introduction of 
D2(L)554/CF/229 - Code L7. 


SHELL, Q.F. 25 PR.. CHEMICAL, B.E. 


FIG.55 


STREAMLINED 


PARTIALLY 

STREAMLINED 



CYLINDRICAL BASE 
REAR BANDED 




Mk. 8° 


Mks. |D to 7D 


Mks.96 and IQs 
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(d) D2(L)554/GF/229 - Code 17 - This ia the current ll.of P. design and ia known aa the "universal 
eavity" type of filling in that fuzes with short magazines e.g. 117 and 119 may be used 
direct without alteration of the exploder system, while VT fuzes (having a greater intrusion) 
may be used only after removal of the 6 oz. GE top exploder. 

Shell filled to this design and exp lode red for optional use of VT fuzes are plugged with 
plug, fuze-hole, 2 inch. No. 13, the top of which is painted blue to denote the presence of 
the top exploder and are not provided with a fixing screw hole. 

37,000 shell filled to this design have been incorrectly stencilled lt L36 ' 1 instead of 
"L7". No action will be taken to amend the stencilling until the shell are due for 
repainting, at which time the shell markings will be rectified. 

SHELL. STREAMLINE. B.E. SCREENING SMOKE 

13 . j&npty design - Existing marks are similar in design, differing mainly in the design of driving 
band and in the presence or absence of a separate screwed head (nose bush), viz:- 

Mk.1 - No separate head 

Mk.2 - Pitted with separate head 

Mk.3 - Differs from Mk.2 principally in having a cone seating for the separate head. 

Mk.4 - Generally similar to the Mk. 1 but is fitted with a driving band to design 13)(L) 6 ^- 8 7/7, 
is slightly heavier and may have a normal ogive or a separate head. 

Mk.3 - Generally similar to Mk.2 differing principally in being fitted with a driving band to 
design DD(L)6487/7 and in the weight. 

Mk.6 - There are two empty designs for the Mk. 6 shell, 00(1)12384 and DD(L)l9349j Shell 

OD(L)l2584. have a separate head, while those to DD(L)l9349 nay have a separate head or a 
no rmal ogive. Both designs are fitted with a driving band to DD(L) 6407/7• 

With effect from February, 1957 a new pattern base (SX 588 ) which is manufactured with a reduced 
thread area to facilitate ejection of containers will supersede marks 1 and l/l No. 2 bases. The 
No.2 bases fitted to existing stocks of empty shell will be modified to the new pattern (SX 588 ) prior 
to the empty shell being filled. 

(a) DD(L)7223B/1 Mk.1 and 0D(L)9468 Mk.2 - A copper disc 0.05 inch thick is assembled between 
the last smoke container and the closing base, millboard discs, as required, being inserted 
above the copper disc to prevent movement of the smoke containers. 

The base plate for the erapt 3 ' Mks. 1 and 2 shell, which has a screw-threaded metal ring 
sweated to it, is secured to the base of the shell by means of a fixing screw. The thickness 
of the base plate is O .83 inch. 

(b) DD(L)l136l Mk .3 - Base, shell. No.2, Mks. 1 or l/l is used. It is 0.87 inch thick and a 
copper disc is not, therefore, required. The base is screw-threaded but is not secured with 
a fixing screw. 

(c) DD(L)l2582 Mk.4 - Base, shell. No. 1 Mk. 1 is used. It is generally similar to the base for 
the mark 1 and 2 empty shell in that it is O .83 inch thick, has a screw-threaded metal ring 
sweated on, is used in conjunction with a copper disc and millboard discs, and is secured by 
means of a fixing screw. 

(d) DD(L)12583 Mk.5 - Base, shell, Nos. 1 or 2 may be used. 

(e) OD(L) 12584 and DD(L) 19349 Mk.6 - Shell to design m(L)l2584 are fitted with Base, shell. No.2 
Mk.1 but shell to design DD(L)l 9349 are fitted with Base, shell. No.2, Mk.l/l . 

14. Method of filling designs - The following method of filling designs are used:- 

DD(L^7223B 

DD(l)i 0681 (Code L33) 

D2(L)1528/GF/135 (Code L35) 

The above designs differ in minor detail only and are associated with the various marks of shell 
described above. All three designs provide for three containers, smoke. No .3 M.of P. design 
D2(L)1528/GF/135 - L33 is current and supersedes DD(L)7223B and DD(L)l068l. 
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SHETL, ST'-EAMLINE. B.E. COLCURPD S-.OKE (Blue, Green, Red and Yellow) 

15- 5npty designs - Coloured smoke shell are of the same empty design as screening smoke shell but 
when filled, a separate series of marks is allotted, viz: - 

Empty Mks. 1,2 and 3 screening smoke shell, when filled coloured snake become Ilk* 1 shell 
Einpty Nks. 1, 3 and 6 screening smoke shell, when filled coloured smoke become ilk* 2 shell 

Empty mark numbers are stamped and filled marks are stencilled on the shell body. 


16. Method of filling designs - Both Mk. 1 and 2 shell are filled to the same design* as the 
screening smoke shell except that the smoke containers are charged with coloured smoke compositions, 
14. of P. design D2(L)l526/GF/l35 supersedes DD(L)l068l and DD(L)l7625. As the differences are 
in minor detail only, however, all three M.of F. designs have been allotted code L33/4. 


17. Container, smoke - There are two variations of steel container, smoke. No.3 mark 2, viz., 
container, smoke, B.E. (for use with streamline B.E. screening smoke shell) the central tube of which 
is not fitted with steel plugs, and container, coloured smoke (for use with coloured smoke shell) the 
central tube of which is fitted with a drilled steel plug at each end. 

SHELL. FLARE. T.R, B.E. (Target Recognition. Base Ejection ) 

18. Empty design - The empty shell is of the same design as the streamline B.E. Ilk.6 screening 
smoke shell, although the word "streamline" has been omitted from the nomenclature. 

19. Method of filling design - Shell to this design (D2(L)449/GF/l 93 - Code 145/3) are fitted with 
three containers filled SR flare composition which may be one of three colours i.e. red, green or 
yellow. Containers of different colour composition are net mixed in the same shell, 

SHELL. STREAMLINE. B.E. INCENDIARY 

20. Rnpty design - The en?Jty shell is the same design as the streamline B.E. LJk.6 screening smoke 
shell. 


21 . Method of filling design - The shell are filled to design UD(L)11182. Either of two types of 
steel container may be used, viz., container No.1 or container No.10. Those shell filled with 
container No. 1 are allotted code L33/8 and those filled with container No. 1C - L33/9. 

STAR SHELL 

22. Empty design - The empty shell is manufactured to design DD(L)l 7894/1 • It la not streamlined 
although the portion below the driving band is slightly tapered. This is a base ejection shell 
although the abbreviation "B.E." has been oraitted frera the nomenclature. 

23- Method of filling design - The shell is filled to design DD(L) 17894 (Code L35)« This M.of F. 
design is typical for all star shell. The parachute has a diameter of 18 inches and the colour of 
the star is white. 


SHOT A.P.C . 

24. The mark 7 design ia similar to the shot A.P. Mk.6, but is fitted with a penetrative cap which 
is monolizad to the shot. 

SHOT PRACTICE 

25. The mark 1 practice shot is an exoeption to the general policy being made of mil d steel 
instead of cast iron. Marks 1 and 2 shot are fitted with internal tracer No. 2 mark 7, all other 
shot being recessed to receive an integral tracer filling which may produce a red or white trace 
according to the method of filling design. 


Appendix E 

Part 2. B L. 4.5-inch Gun Ammunition 


26. Ammunition of the following types ia approved for this equipment, which is the standard medium 
gun for Field Branch Artillery: - 

PROJECTILES CARTRIDGES 

First charge 

Third charge (comprises charge 2 and 3) 

Blank 

Drill 


Shell, H.E. streamline 
Shell drill 
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GARTRUGES 

27* There are two main typea of cartridges, these being:- 


Charge 1 
Charge 3 


28. Charge one:- 

(a) 2 lb. 15 os. cordite SC.048, Mk. 1 , 2 lb, 15 02 . cordite W.057. tflc.1. 2 lb.15 oz.cordite 
mi.051 Mk.1 - These cartridges differ only in the type of propellant used. The cartridge 
is of the stalk type and is fitted with a 1 oz. "A M igniter at the larger end, 

00 2 lb. 15 oz« cordite VBJ.061 . Mk.2 (illustrated in Pig. 7 ) - This differs from the Mk.1 
cartridge in being cylindrical in shape and in being fitted with a 1 oz. G12 gunpowder 
igniter. 

(c) 3 lb. 1 oz. cordite rcj.050 Mk.1 - This cartridge is of the stalk type. It is fitted with 
two igniters; a 1 oz. "A" being fitted to the rear of the larger diameter section, the 
other of 1.1/2 oz. G.12 gunpcrader is ring shaped and is fitted to the front end of this 
section. 

(d) 3 lb. 1 oz. cordite NQ.050 Mk.2 - This differs from the Mk.1 cartridge in being cylindrical 
in shape. 


29- Charge three: - 

( a ) 9 lb. 2 oz. cordite SC.109 Mk.1 foil. 9 lb. 2 oz, cordite W.124 Mk.1 foil, 9 lb. 2 oz. 
cordite WH.124, I.flc.1 foil, 9 lb. 2 02 . cordite V7LL130 Mk.1 foil - The cartridges differ only 
in the type of propellant used".' They consist of a 6 lb. '7 oz". charge two portions fitted 
with a 1 oz. M B M igniter, and a 2 lb, 11 oz. charge three increment. Both portions are 
cylindrical in shape and lead or tin foil is incorporated at the inner end of each portion. 

(b) 10 lb, 9 oz. cordite N/S 164 - 048 , Mk. 1 foil (illustrated in Pig. 7 ) - This consists of a 
7 lb. 9 oz. charge two portion and a 3 lb. charge three increment. Both portions are 
cylindrical in shape. The charge two portion is fitted with two igniters, one a 1 oz. G12 
gunpowder and the other a 2 oz. "A". Lead or tin foil is incorporated in the enter end of 
the charge three increment, and also wrapped around the propellant of the charge two portion. 

FUZES 

30. H.E. shell are issued plugged being fitted with plug, P.H. 2 inch No. 13 . The top exploder is 
assembled in position, and the shell are suitable for use with either No.117» or 213 fuzes. 



IGNITERS. AUXILIARY 

31. Cartridges, B.L. igniters auxiliary "C" are issued for use with cartridges in the event of the 
existing fitted igniters becoming damp. They consist of two red worsted cloth discs sewn together by 
two rings of stitching, and sewn across to form five parallel compartments which are fitted with 1 oz. 
gunpowder G12. A drawstring of silk or worsted webbing is threaded around the edge of the igniter 

to form a skirt and to secure the igniter to the cartridges. 

SHELL K.E. STREAMLINE 

32. Empty design - Only one mark of H.E. shell was produced for this equipment. The shell is 
manufactured to design DD(L)8l02 and is fitted with a driving band to design BD(L)6817/2. The design 
covers two alternative heads, one being in the form of a mild steel bush. The base plate may be 
either screwed or plain and ia finally secured by riveting. 


33• Method of filling designs - The following method of filling designs are used: - 


dd(l)7342 
DD(L)7343C 
dd(l 111561 

E£ 3 (L )16879 (Code LI or Ll/2) 


DD(L)l 7865 (Code Ll/1 or Ll/ 3 ) 
DD(L)19506 (Code L 3 ) 
DD(Li 869/GP/235 (Code L 6 ) 
D2(L)903/GF/31 7 (Code Ll/2) 


In 1944 it was decided to modify all B.L. 4.5 inch H.E. shell fitted with plug, fuze-hole, 2 irxh 
No.13* This modification consisted of fitting a top exploder together with a plug, fuze-hole, 2 inch 
No.13 or a converted plug, fuze-hole, 2 inch No.3« The conversion of the latter plug consisted of 
cutting off the shank, smoothing the face of the boss and chamfering ita edge. This converted plug 
is slightly deeper than the plug No.13 hut this difference was considered to be acceptable. The tap 
of both types of plug was painted blue. No attempt was made to alter the M.of P. design number 
stencilled an the shell as the blue plug indicates the presence of a top exploder. 
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34* Surrounding a and toppings - TNT surrounds and toppings are used with shell Pilled aiaatol. TNT 

toppings are used with HDX/TNT fillings. 

35• Exploder containers - All amatol filled shell enploy a steel exploder container. Shell filled, 
to design DD(L^l 95C£^are™fitted with a container, steel, No.4, all other amatol filled shell being 
fitted with a container, steel, No.1. A container, steel, No.1 is also used with shell filled TNT 
to HD(L) 17865* 

36. Smoke boxes - Shell fitted with red phosphorus smoke boxes have been found to be liable to 
phosphoric acid exudation due to moisture entering badly sealed boxes. All red phosphorus smoke 
boxes are, therefore, being replaced by TNT/AL smoke pellets, as smoke production is still an 
observation requirement for Field branch Artillery* 


TUBES 

37. Tubes, percussion, S.A. cartridge are approved for use with this equipment. 

Appendix E 

Part 3. B.L. 5.5-inch Gun Ammunition 


38 * Amnunition of the following types is approved for this equipment, which is the sta ndar d medium 
gun/howitzer for Field Branch Artillery:- 


FROJEDTILES 


CARTRIDGES 


Shell, H.E. streamline (100 lb.) 
Shell, H.E. streamline, 80 lb. 

Shell, chemical B.E. streamline 
Shell, incendiary B.E. 

Shell, B.E. screening smoke 
Shell B.E. coloured smoke 
(blue, green, red, yellow) 

Shell flare, T.R., B.E., (red, green) 
Shell drill 
Shot paper 


Charge two 

(comprises charge 1 and 2) 

Charge four 

(comprises charge 3 and 4 ) 
Super-charge (for use with 
80 lb. shell only) 

(previously designated "full charge") 

Charge for paper shot 

Blank 

Drill 


CARTRIDGES 

39. There are four main types of cartridges, these being:- 

Charge 2 
Charge 4 

Super-charge (for use with 80 lb. shell only) 
Paper shot cartridges 


40. Charge two: - 

(a) 4 lb. 4 oz, cordite W.057* Mk.1, 4 lb. 4 oz. cordite WM.O 61 , Mk.1 - The cartridges differ 
only in the type of propellant used* They consist of a 2 lb. 10 oz. 8 dr. charge one 
portion fitted with a 2 oz. "C M igniter and a 1 lb. 9 oz. 8 dr. charge two increment. 

The charge one portion is of the stalk type while the increment is a flat bag which is 
wrapped around and secured to the stalk, 

(b) 4 lb. 4 oz. cordite WM.061, Mk.3 - This is in two portions, which although of the same 
weight as the Mk.1 cartridge, are cylindrical in shape. The charge one portion is fitted 
with a 2 oz. G12 gunpowder igniter at one end. The outer end of the charge two increment 
is fitted with a lifting becket. 

(c) 4 lb. 12 oz. cordite NQ.050, Mk.1 - This is in two portions, cylindrical in shape, charge 

one being of 2 lb. 15 oz. and charge two increment of 1 lb. 13 oz. The charge one 
portion is fitted with two igniters i.e., a 1 os. "D" and a 1 oz. G12 gunpowder igniter. 

(d) 5 lb. NH.025, Mk.1 - This consists of a 3 lb. 1 oz. stalk type charge one and a 1 lb. 

15 oz. charge two increment in the shape of a flat bag which is curved and secured by 
ties around the stalk of the other portion. The charge one portion is fitted with a 

1 oz. "C" or G12 gunpowder igniter. 

(e) 5 lb. FNH.023 Mk.1 - This consists of a 3 lb. 5 oz. stalk type charge one portion and a 

2 lb. charge two flat increment. The charge one portion is fitted with a 1 oz. G12 

gunpowder igniter. 
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(f) 5 18- 5 oz. FNH.Q23. LIk.2 (illustrated in Pig. 8 ) - This consists of a 3 18. 3 02. charge 
one portion and a 2 lb. 2 oz. charge two increment. The charge one portion is fitted with 
a 1 03. G1 2 gunpowder igniter. 

41 ■ Charge fours •- 

(a) 9 lb. 2 02, cordite W. 104. iflt.l , 9 lb. 2 02. cordite 7/LI.109, !3c,1 foil - These cartridges 
consist of a 6 lb. 10 oz. 8 dr. charge three portion and a 2 lb. 7 oz. 8 dr. charge four 
increment. These are both cylindrical in shape. The charge three portion is fitted with 
a 1 oz. "C" igniter. Lead or tin foil discs are positioned in the inner end of the charge 
four increment. 

(h) 9 lb. 13 oz. cordite NQ/S 1 64-048 --flc.1 foil (illustrated in Pig. 8 ) - This consists of a 
7 Tb. 3 oz. charge three portion and a 2 lb. 10 oz. charge four increment. The charge 
three portion is fitted with two igniters, a 2 oz. G12 gunpowder at one end and a 1 oz. "C" 
at the other end. Lead or tin foil is positioned in the outer end of the increment. Both 
portions are cylindrical in shape. 

(e) 10 lb. 14 oz. FNHP.Q38. Mk.1 - This consists of an 8 lb. charge three portion and a 2 lb. 

14 oz. charge four increment. Both are cylindrical in shape. Charge three portion has a 
2 oz. G12 gunpowder igniter fitted at each end while lead or tin foil is incorporated in the 
charge four increment. 

(d) 10 lb. 14 oz. 8 dr. NH.047. Mk.1 foil - This consists of a 7 lb. 13 oz, charge three portion 
and a 3 lb. 1 ozV "5 "dr7 "charge four increment. Both are cylindrical in shape. An igniter 
is attached to each end of the charge three portion, and lead or tin foil discs are placed 
in the front end. 

42. Super charge (previously designated full charge) (for 80 lb. shell) 

(a) 11 lb. 8 oz. cordite VflJ.130, Mk. 1 foil - This is in one portion which is fitted with a 
1 oz. "C" or "F" igniter, lead or tin foil being positioned in the opposite end. 

There are two alternative methods of making up this charge. 

(b) 11 lb. 8 oz. cordite T7M. 130. Mk. 2 foil - This is in one portion which is fitted with a 
1 oz. "H" igniter. It is of Canadian production and differs from the 14k.1 only in the 
cartridge bag and igniter used. 

(c) 12 lb. 9 oz. NS.I64-O48. 14k. 1 foil (illustrated in Fig. 8 ) - This ia in one portion and 
is fitted with two igniters i.e. a 2 oz. G12 g unp o wd er and a 2 oz. "B", Lead or tih foil 
is wrapped around the charge. 

There are two alternative methods of making up this charge. 

43 • Paper shot 

9 lb. 4 oz. cordite WIi.109, Mk.1 - This ia in one portion which is fitted with a single 1 oz, 

"C" igniter, and is approved for use with the 160 lb. paper shot. 

FUZES 

44. All shell are issued plugged. 

H.E. shell may be fitted with plug, F.H. 2 inch No. 13, in which case the top exploder is 
assembled in position and are suitable for use with either No.117 or 213 fuzes or with plug, F.H. 

2 inch No. 29 in which case no top exploder is present and they are suitable for use with T100 fuze. 
(H.E. 80 lb. shell only). 

All screening and coloured smoke, and incendiary shell are suitable for use with No.221B 
fuzes. Flare shell are suitable for use with No.221B fuzes. 

IGNITERS AUXILIARY 

45. Cartridge, B.L., igniters auxiliary "C" are issued for use with the cartridges in the event of 
the existing igniters becoming damp. They consist of two red worsted cloth discs sewn together by 
two rings of stitching, and sewn across to form five parallel compartments which are filled with 

1 oz. of gunpowier G12. A drawstring of silk or worsted webbing ia threaded around the edge of the 
igniter to form a skirt and to secure the igniter to the cartridge. 

SHELL. H.E. 

4^. In general the difference of weight between the 100 lb. and 80 lb., H.E. shell is achieved by 
enlarging the cavity of the latter, thus reducing the amount of metal used. It is also slightly 
shorter. It is important to note that the explosive content of the 00 lb.shell is considerably 
higher than that of the 100 lb, shell. 
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SHELL, H.E. STREAMLINE 

47• Empty design:- 

(a) Mk.1 (100 lb.) - This shell is manufactured to design DD(L)9471 and is fitted with a driving 
band to design DD(L)950£/l • The empty design cavers two alternative heads, one being in 
the form of a mild steel bush. Shell may be found in which the body is relieved in 
diameter between a 1 ,5 inch band at the shoulder and a 1 .0 inch baixl formed imnediately in 
front of the driving band. The base plate may be 2.8 inch or 3«0 inch diameter either of 
which may be screwed or plain. All base plates are finally secured by riveting. 

(b) LDc.2 (100 lb.) - This shell is manufactured to design DD(L) 11368. It differs from the mark 
1 shell in being made of cast iron and in being fitted with a driving band to design 
nD(L)l 1367/7. There is no alternative head and the shape of the cavity differs frcm the 
mark 1 design. The b-ise plate is 2.8 inch diameter and may be screwed or plain, and finally 
secured by riveting. 

(o) Mk.3 (100 lb.) - This shell is manufactured to design DD(L)l6033 and is similar to the 

mark 1 shell, differing only in having a driving band to design DD(L)l 1367/6. Only 2.8 inch 
diameter base plates are fitted. 

(d) Mk.1 (80 lb.) - This shell is manufactured to design BD(L)i 1236B and is fitted with a 
driving band to design DD(L)l1367/5. The reduction in overall weight is achieved by 
enlarging the cavity, thus reducing the amount of metal used. The differences fron the 100 
lb. Mk.1 shell are that the 80 lb. shell is slightly shorter and does not use a 3 inch 
diameter base plate. 

(e) Mk.2 (80 lb.) - This shell is manufactured to design DD(L)17809 and is fitted with a driving 
band to design DD(L)l 6873/1■ It is similar to the mark 1 60 lb. shell in other details. 

(f) Mk.3 (6° lb.) - This shell is manufactured to the same design as the mark 2 80 lb. shell aikl 
differs only in the form of steel used. 

(g) Mk. 3 converted (80 lb.) - This shell is a mark 3 80 lb. converted under design ID(L)18653. 
The conversion consists of increasing the diameter of the lower end of the fuse-hole to 
perarLt the use of V.T. fuzes. 

(h) Mk.4 (80 lb.) - This shell is manufactured to design D2(L)666/GF/263, and is the new 
production of the mark 3 converted shell. 

48. Method of filling designs - The following method of filling designs are used:- 

DD(L)10226 DD(L)l885I (Code L7) 

DD(l) 10226A DD(L)19506 (Code L3) 

DD(L) 10911 D2(L)501/GF/210 (Code L7) 

DD(L) 16879 (Code LI or Ll/2) D2 (l) 869/GF/235 (Code L6) 

DD(l) 17865 (Code Ll/1 or Ll/3) 

In 1944 it was decided to modify all B.L. 5.5 inch H.E. shell fitted with plug, fuze-hole, 2 inch 
No.3 as described in para. 33•• 

49. Surrounds and toppings - TNT surroundings or toppings are used with shell filled amatol, watere 
proof composition or TNT toppings are used in shell filled EDX/TNT. 

50. Exploder containers - All amatol filled shell employ a steel exploder container. Shell filled 
to design DD(L)19506 are fitted with a container, steel No. 4 or No. 27 and all other amatol filled 
shell use a container, steel No. 1. A container, 9teel, No. 1 is also used with shell filled TNT to 
design DD(L)17865. 

51 • Smoke boxes - Shell fitted with red phosphorus smoke boxes have been found to be liable to 
phosphoric acid exudation due to moisture entering badly sealed boxes. All red phosphoius smoke 
boxes are, therefore, being replaced by TNT/AL smoke pellets, as snake production is still an 
observation requirement for Field Branch Artillery. 

SHELL, HARE, T.R. B.E, (Target Recognition, Base Ejection) 

52. Empty design - The empty shell is manufactured to design D2(L)574/(2/91 and is in four parts, 
viz., body nose bush No.10, disc, fuze-hole. No.2 and base. No. 12 
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53- Method of filling design - Uk.1 shell to this design (DD(L)20151 - Code L4£) are fitted with 
four containers filled SR flare composition which may be one of two colours i.u*, red or green. 

SHELL B.E. INCgjDlARY 
54• Empty design:- 

(a) The }.3c*1 shell is manufactured to the same empty design as the ilk* 1 smoke shell. 

(b) The Hk*2 shell is manufactured to einpty design DD(L)l9586 and differs from the mark 1 in 
being fitted with a base, shell. No.15• 

55• Method of filling designs;- 

(a) The mark 1 shell is filled to design DD(L)14424 (Code L3A/0* being fitted with six steel 
containers, incendiary, No. 2, Mk.1 . 

(b) The mark 2 shell may be filled to design DD(L)i 8778 (Code L^h/2) or DD(L)l8953 (Code L3^/3)» 
The former caters for four steel containers, incendiary No.3, Uk*1, the latter for six steel 
containers, incendiary. No. 4, Mk.1. 

SHELL. B.E. SMOKE 

Empty designs - All smoke shell, screening and coloured, are manufactured to the same empty 
design. 

Hk. 1 IID(L) 13726/1 
Mk. 2 D2(L)844/G5/79 

The empty design consists of four parts, these being:- body, nose bush, disc, fuze-hole. No.2 
and base No.13. 

The Mk.1 shell is fitted with a No*3 bush and the LDc*2 shell is fitted with a No.10 nose bush, 
this is the only difference between these empty designs* 

57• Method of filling designs 

The Atk.1 B.E. screening smoke shell is filled to design ED(t) 13726* 

The Mk.1 coloured smoke shell is filled to design DD(L)l9103, the smoke compositions used 
varying according to the colour of the smoke it is desired to produce. 

All Mk.2 smoke shell are filled to design D2(L)744/^/92 (Code L34/4) °r D2(L)l 562/GF/48O 
(Code L34/5 for screening sir.oke and L3V7 for others). 

The mark 1 screening smoke shell are fitted with 6 steel containers No. 6 mark 1 whilst mark 2 
are fitted with 4 steel containers No. 17 mark 1. The central tube of containers used in screening 
smoke shell are not fitted with steel plugs. 

The mark 1 coloured smoke shell are fitted with 6 steel containers No.6 mark 1 whilst mark 2 
are fitted with 4 steel containers No. 17 mark 1 . In the case of the mark 1 green, red and yellow 
smoke shell the central tube of the container is fitted with a drilled steel plug at each end* 
Similarly, steel plugs are also fitted at each end of the central tube of the containers assembled in 
the mark 2 red smoke shell. 

TUBES 

58. Tubes, percussion. S.A* cartridge are approved far use with this equipment. 

Appendix E 

Part 4. B.L. 7.2-inch Gun Ammunition 

59• Anramition of the following types is approved for the equipment, which is the standard British 
heavy howitzer for Field Branch Artillery:- 

PRQJECTII.ES CARTRIDGES 

Shell H.E. streamline (Mk. 1 is non-standard) Third charge 

Shell drill (comprises charges 1,2 and 3) 

Shot, paper Fourth charge 

Charge 5 increment (charge 5 i a 
obtained by adding the increment 
to charge 4) 

Blank 

Drill 
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CARTRIDGES 

60. There are three main types of cartridges, these being: - 


Charge 3 
Charge 4 

Charge 5 increment 


61 a Charge three:- 

(a) 11 lb. 10 oz« cordite WM.061 Ilk. 1 - This consists of a 5 lb« 8 oz. stalk type charge one 
portion, a charge two increment of 1 lb. 11 02. and a charge three increment of 4 lb. 7 oz. 
in the form of flat bags. 

The charge one portion is fitted with a 6 oz* "A" igniter. 

(b) 13 lb. 11 oz. cordite N.045« ^.1 (illustrated in Pig. 9) - This consists of three 

cylindrical shaped portions laced together. The charge one portion of 6 lb. 10 oz, 8 drs. 

is fitted with a 6 oz. "A" igniter. The charge two increment is of 2 lb, 2 02. while the 

charge three increment is 4 lb. 1^ oz. 8 dr. 

With effect from 3rd November, 1945 & lifting becket is fitted to the charge three portion. 

(c) 14 lb. 13 02. 9 dr. FNH.025 and NH.050 Mk. 1 - This consists of a stalk type charge one 
portion of* & lb /11” az FNH.025 and two" ring shaped increments; the charge two increment of 
2 lb. 3 oz. 8 dr. FNH.025 and the charge three increment of 5 lb. 15 oz. NH.OfjG. A 6 oz. 
G12 gunpowder igniter is fitted to the charge one portion. 

(d) 16 lb, 3 oz, 8 dr. FNH.025 and .057. Mk.1 - This consists of a stalk type charge one portion 

of £ lb. 11 oz, of FNH.025 and two ring shaped increments; the charge two increment of 

2 lb. 3 oz. 8 dr. FNH.025 and the charge three increment of 7 lb. 5 oz. NH.057- A 6 oz. G12 
gunpowder igniter is fitted to the charge one portion. 

(e) 16 lb. 3 oz. 8 dr. FNH.025 and .057 Mk. 2 - This differs from the Hk.1 only in being made up 
in three cylindrical shaped portions laced together. 

62. Charge four:- 

(a) 24 lb. cordite fl/S 198-054. Mk. 1 foil (illustrated in Fig. 9 ) - The cordite is bundled and 
secured with .35 inch wide wo rat ad webbing. Wrapped around this bundle is a sheet of lead 
or tin foil secured with sewing silk. The made up charge is filled into a silk cloth bag 
fitted at one end with a 6 oz. "B" igniter and at the other end with a 6 az. G12 gunpowder 
igniter. Cartridges filled after 5th June, 1945 are fitted with a lifting becket at the 
G12 gunpowder igniter end. 

(b) 25 lb, FNH.057, Mk. 1 - This consists of 25 lb. of loose propellant filled into a silk cloth 
bag with a sheet of lead or tin foil loosely crumpled and placed on top of the propellant 
filling. The bag is choked and secured with sewing silk, a 6 oz. G12 gunpowder igniter 
being attached to the opposite end. 

63 - Charge five Increment:- 

Cordite n/s 198-054. charge 5 increment charge, 7 lb. Mk. 1 (illustrated in Fig.9 ) - This 
consists of cordite, bundled, using .35 inch wide worsted webbing. The made up chaige is contained 
in a silk cloth bag at one end of which is fitted a 1 oz. "J" igniter, a 1 oz. G12 gunpowder igniter 
being fitted at the other end. 

With effect from 6th June, 1 945* a lifting becket is fitted at the G12 gunpowder igniter end. 

It is restricted to use in marie 6 Howitzers only. 


FUZES 

^4. H.E. shell are issued plugged being fitted with plug F.H. 2 inch No. 13. The top exploder is 
assembled in position, and the shell are suitable for use with either No.117 or 213 fuzes. 


SHELL H.E. STREAMLINE 
65. Snpty design:- 

(a) Mk. ID - This shell is manufactured to design DD(L)l1437 aikl follows the conventional 

design for H.E. shell. There are four, alternative base plates i.e., 0.49 inch thick-one 
plain, the other screwed and 0.34 inch thick-one plain, the other screwed. All are 4.5 
inch in diameter. The head of the shell may be either plain or in the fora of a bush. 

The walls may be relieved in diameter between a 2 inch bani formed at the shoulder and a 
1 inch band immediately in front of the driving band. The shell is fitted with a single 
driving band to design DD(L) 11454^1 * 
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(b) Mk« ZD - This shell is mamifactured to design DD(L)l3332 and differs from the mark ID shell 
in being fitted with a double driving band to design IJD(L)l22*.9*/l » 


66. Metnod of filling designs - The follcwing method of filling designs are used:- 


DD(L)11935 

dd(lJi 3005 a 

DD(L)16817 

dd(l)130O5 

DD(L) 16362 

dd(l)i 9507 


All these method of filling designs cover the use of amatol 50/50 but designs DD(L)l1935* 

DD(L) 13005, DD(L)13005A and DD(L)l6362 permit the use of alternative proportions of this filling. 

Method of filling designs DD(L)l3005A and DD(L)l6362 have an unusual exploder arrangement in 
that each incorporates three bag exploders, one of which is positioned below the steel exploder 
container. 

DD(L)13005 A incorporates a G.E. *A‘ exploder below the exploder container owing to a temporary 
shortage of smoke boxes. To meet observation requirements this design calls for a 6 oz« smoke box 
to be incorporated in the H.E. filling* A quantity of shell filled at R.O.P. Elstow do not include 
this smoke box and they thus bear a marking to indicate its absence. 

The third exploder used in design DD(L)i 6362 is a C.E. "Z" exploder. 

67 . Surrounds and toppings - DD(L) 19507 incorporates a TNT topping while all other designs make use 
of TNT surrounds, 

68, Exploder containers - A No. 3 exploder container is used in shell filled to design DD(L)l9507f 
all other shell being fitted with a No. 1 exploder container. 

69. Smoke boxes — Shell filled to design DD(L)l3005 were originally assembled with a 1 .1/4. oz. or 
1.1/2 oz. red phosphorus smoke box. Owing to the danger of phosphoric acid exudation from badly 
sealed ■moke boxes these have been replaced with a 1 oz. 8 dr. TNT/Al smoke pellet* 

70, Tubes, percussion, S.A. cartridge are approved for use with this equipment. 
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Appendix F 
Particulars of Fuzes 


FUZE. HIRCUSSION. D.A. NO. 117 

1* T«ne Fere., direct action 

2. Gun a Q.F. 3-7 inch Mks. 1 to 3 guns 

Q.F. 5.25 inch gun 
Q-F. 25 pr. gun 
Q.F. 3-7 inch howr. 

B.L. 4.5 inch gun 
B. L. 5.5 inch gun 
B.L. 7.2 inch howr. 

3. Projeotile H.E. shell, smoke and chemical bursting shell. 

4. Description - Mark 18 (Fig. 56) 

5. General - This is a detonating fuze of the 2 inch fuze-hole gauge, and is used with streamline 
shell when instantaneous effect is desired. 

It consists principally of a body, magazine with bottom cap, shutter and detonator, looking 
weight, guide tush, percussion and arming arrangements, striker cover and safely cap. 

6. Body - This is of brass, toe lower portion being a crew-threaded externally to the 2 inch 
fuze-hole gauge and the upper portion, conical in shape, bored and aorew-threaded internally to 
receive the guide bush, below which a plain portion receives the percussion and arming arrangement. 
Two holes are bored through the body diaphragm to connect the lower recess to the upper reoess and 
act as vent holes to relieve pressure in the lower reoesB should a detonator firs on shook of 
discharge. One of these holes is situated lnm e d iataly over the detonator wton the shutter is in 
the unarmed position. Two key holes are drilled in the side to take a key for Inserting or removing 
the fuze. 

The base is recessed to house the shutter and looking weight and sorew-threaded to reaeive toe 
magazine. The upper and lower cavities are connected by a central boring to receive the point of 
the striker. The lower end of the upper cavity boring is aaned to house the lower end of the 
arming spring to obviate the possibility of the spring being trapped under the flange of the striker 
spindle. 

Holes are drilled in toe underside of the body reoess to receive a hinge pin for the shutter 
and one for the looking weight, in addition to one for a brass stop pin with a fibre sleeve, or a 
fibre stop pin. To prevent the magazine from fouling toe shutter by being screwed too far in, two 
distance pins are positioned in toe shutter reoess. 

7. Magazine - This is of brass and is screw-threaded externally to suit the body. It is reduced 
in diameter at the bottom and screw-threaded to receive a bottom cap, whioh is crimped in two or 
more places equl-distantly spaced after filling. This crimping combined with the securing pin is 

to lock the threads against unscrewing. The cap retains the C.E, pellet in the magazine. 

It is bored from the base in two diameters, the larger bore containing a C.E. pellet which is 
assembled with toe hard end next to the bottom cap, a paper disc being shellacked to the top 
surfaoe. The smaller bore is within a fraction of an inch of the top surface of toe magazine 
leaving a thin metal diaphragm, and is filled with loose C.E. stemmed in. 

8. Shutter - This is of brass and is located between the upper faoe of the magazine and the 
underside of the body diaphragm. 

It is bored through the centre for its hinge pin and prepared with a recess at one end to 
receive the detonator. 

A reoess is formed in the side of the shutter, its face being machined to form a working 
surfaoe for the toe of the looking weight. The end apposite the detonator reoess is enlarged to 
form a weight to operate under centrifugal force. 

9. Detonato r - This is a 5-7 grain "AZ" tinned lugless detonator, 



FIG.56 
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10. Locking weight - This is of brass and is an arc-shaped fitment located above the magazine and is 
forked at one end to receive the shutter spring and bored vertically for its hinge pin. The other 
end is formed with a toe which is machined to act as a working surface in the recess in, the aide of 
the shutter under the influence of the shutter spring, thus masking the central hole in the body 
diflphragn. 

The upper surface of the toe is recessed to accommodate the point of the striker to prevent the 
shutter opening whilst the fuze is at rest and until acceleration has ceased in the gun, 

11. Guide bush - This is of metal and formed with a flange about its centre which is coned to suit 
the contour of the body end milled around its edge. It is acreiw-threaded externally above and below 
the flange, the upper to receive the safety cap and the lower to suit the top of the fuze body. 

It is bored through the centre to form a guide for the striker, the upper end of the boring 
being enlarged tc form a seating for the striker cover and spring. The lower end of the boring is 
formed with a countersunk edge to bear against the segments. 

A recess on the under surface forms a seating for the arming sleeve. A securing pin locks 
the threads against unscrewing. 

12. Percussion and arming arrangements - These consist of a striker with a head, striker spring, 
striker sleeve, segments, arming sleeve and spring. 

(a) Striker - 'nils is of steel and is in two parts e.g. striker and head, which are secured 
together by a split pin. 

The striker is a metal rod circular in section having a point at its lower end, above which 
is formed a flange against which bears the lower end of the striker sleeve. The upper end 
is reduced in diameter to fit the head and bored to receive a split pin. 

The striker head is a mushroom-shaped fitment which is bored to fit the striker spirklle, a 
radial boring accomnodating the split pin. When assembled with its sleeve and segments 
the flange has a small clearance between its lower edge and the Beating for the arming 
spring in the body diaphragn. 

(b) Striker^spring - This is of steel, circular in section, and is assembled under initial 
compression between the striker head and the upper face of the guide bush. When the 
striker is released by the falling away of the segnents, the spring reasserts itself, and 
ao doing withdraws the point of the striker out of the recess in the locking weight. 

(c) Striker sleeve - This is of brass, cylindrical in shape and fits over the striker spindle, 
bearing against the upper faoe of the flange on the striker. Its upper end is 
chamfered to bear against the lower countersunk edges of the Begaenta. 

(d) Segnents - These, four in number, form a hollow oylinder around the spindle and are 
assembled between the lower end of the guide bush and the upper end of the striker sleeve, 
and maintain the striker spring under its initial compression, until released by 
acceleration and oentrifugal force. 

The upper edge of the segments is chamfered, while the lower edge is countersunk, viewing 
the segments as a cylinder. 

(e) Arming sleeve - This is a hollow cylindrical brass fitment, the upper and lower edges being 
turned over to form bearing surfaces for the arming spring and under surface of the guide 
buah. The aiming sleeve retains the segments in position until released by acceleration. 
The sleeve is kept up to its work by an arming spring which is assembled on the outside of 
the striker sleeve, one end bearing against the arming sleeve and the other in the recess 
in the upper face of the body diaphragm. 

13* Stri ker cover - This is of brass, dome-shaped and positioned over the striker head, being 
seated in the upper recess in the .guide bush. This cover prevents pressure of the air, during 
flight, acting on the striker head, ao causing premature action of the striker. 

This cover must not be-removed when preparing the fuze prior to loading . 

14. Safety cap - This is of steel or mallesble cast iron, dome shaped and has a flat steel spring 
riveted into an oblique slot on one side. The free end of the spring engages in the milling on the 
guide bush and retains the cap in position. The cap is formed with a milled ring around its 
circumference and is screw-threaded internally at its lower end for attachment tc the guide bush. 

As an alternative the cap may be manufactured of zinc-alloy but is similar in shape to the steel 

cap. 

The cap ia painted or lacquered black externally. 
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15. Safety Arrangement a - The following safety arrangements are incorporated: - 

(a) The safety cap which proteats the striker cover and striker. 

(b) The segments held in plaae by the arming sleeve and arming spring which acting through the 
striker sleeve hold the striker in position in the locking weight 0 

(c) The shutter held by the looking weight in such a position that the detonator is not aligned 
below the point of the striker. 

16. Action - When preparing this fuze for firing the black steel safety oap only is to be unscrewed 
and removed. 

17. On firing - The acceleration of the shell in the bore causes the arming sleeve to set baok and 
compress the arming spring between itself and the bottom of the recess in the upper surface of the 
body diaphragm. This movement uncovers the segmsnts and, combined with a slight set baok of the 
striker, releases the four segments and permits them to fall olear. Should acceleration not 
displace the segments they will be positively displaced by centrifugal farce. 

18. During flight - As deceleration sets in, the striker spring, which Is assembled under compression, 
reasserts itself against the underside of the striker head, forcing the striker and striker sleeve 
forward until the upper end of the sleeve meets the under surfaoe of the guide buah, withdrawing the 
point of the striker out of the recess in the looking weight. This allows the locking weight to 
revolve arourd its hinge pin under the aotlan of centrifugal force. In doing so Its toe starts the 
shutter turning on its hinge pin. This action is arranged to ensure that the shutter shall revolve 
into its armed position. The shutter is so shaped that centrifugal force can only cause it to 
revolve around Its hinge pin gently and the locking weight gives it a start. Centrifugal force then 
continues to revolve the shutter gently until it reaches the atop pin which locates the detonator 
under the striker point. In this way shook to the detonator, when the shutter moves to the armed 
position, is avoided. The stop pin is fitted with a fibre sleeve for the same purpose. 

The fuze is now fully armed, the striker point being held clear of the detonator by the striker 
spring and the retardation of the shell due to air resistance acting an the mass of the striker. 

19. On impact - The striker cover is ftoroed on to the striker head, the striker being forced inwards 
conpressing the striker spring, causing the point of the striker to pierce the detonator. The 
resulting detonating wave passes throu^i the magazine diaphragm to the small column of strained C.E. 
which in turn fires the C.E. pellet in the magazine and the bursting charge in the shall. 

20. Difference in marks - The following shows briefly the various differences in patterns 
Mark 1 (cancelled) 

This nark was allocated to a design of No. 117 fuze whiah was never produoed fbr Service 
use and has since been cancelled. 

Mark 2 (obsolete) 

This fuze consists of a body, magazine with bottom cap, shutter with detonator, looking 
weight, guide bush, percussion and arming arrangement and safety cap. 

These fuzes have been modified to approximate to the mark 3 by forming an annular recess 
to receive tte lower end of the arming spring. No advance of numeral being irade. 

Mark 3 (obsolescent) 

Si milar to the mark 2 but has shape of shutter amended and may be of mazak with a brass 
insert. Body may be of zino base alloy, has small alterations to dimensions and omission of 
up stand round forward end of striker hole. 

Mark 3A (obsolescent) 

Similar to mark 3 differing principally in the shutter recess being fitted with an 
extra distance pin. 

Mark fr. (obsolete) 

Differs from the mark 3 in being made with a steel magazine, guide bush and body. 

Mark 5 (obsolete) 

Differs from mark K principally in being fitted with weaker arming and shutter springs. 

Mark 6 (Obsolete) 

Similar to mark U but has a cast iron body and mazak ring screwed under the flange, making 
a shorter magazine recess. The shorter magazine takes a shorter and narrower pellet. Has a 
longer striker below the flange, also a shorter magazine set screw. 
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Mark 7 (cancelled) 

Similar to the mark 3A but differs in being fitted with a modified shutter to aooomnodate 
a 6 grain detonator filled D,C.4./lead azide/C.E. (AZY)« The atrikar and striker head was of 
aluminium alloy and the thickness of the magazine diaphragm was .01 - .03 instead of .003 - 
.008. 

Mark 8 (obsolescent) 

Similar to the mark 3A but incorporates a tvro piece ligfrt alloy striker and striker head, 
to increase the speed of action of the fuze by reducing the inertia of the striker. 

Mark 9 (cancelled) 

Mark 10 (oonvtd. mark 3A or 8) 

Differs from the mark 8 in the following respects 

Thicker striker cover and smaller diameter striker head and the striker and striker head 
being of steel. 

Mark 11 (oonvtd. mark 2) (obsolete) 

Differs from mark 8 in the following respects 

Thicker striker cover and smaller diameter striker head. 

Steel striker and striker head. 

Only one distance pieoe in the magazine recess. 

Shutter of brass only and of a Hlightly different deBign. 

Mark 12 (oonvtd, mark 3) (obsolete) 

Differs from the mark 8 in the following respects 
Thicker striker cover and smaller diameter striker head. 

Steel striker and striker head. 

Only one distance piece In magazine recess. 

Mark 13 (oonvtd. mark 4) (obsolete) 

Differs from the mark 8 in the following respects:- 
Thicker striker cover and small diameter striker head. 

Steel striker, striker head, guide bush, magazine and body. 

Mark 14 (oonvtd. mark 8) (obsolescent) 

Same as the mark 8 except for a thicker striker cover and smaller diameter striker head. 
Mark 15 

Similar to the mark 8 except that:- 

The striker and striker head are of steel. 

The striker cover is thicker and the striker head is of smaller diameter. 

Mark 16 (obsolete) 

Similar to the mark 10 except that it is assembled with a 5.7 gr. A.2, tinned lugless 
detonator, in lieu of a 5 gr. A.Z. oopper shell detonator. 

Mark 17 

Similar to the mark 15 except that it is assembled with a 5.7 gr. A.Z. tinned lugless 
detonator in lieu of a 5 gr. A.Z. copper shell detonntor, 

Mark 17/l 

Similar to the mark 17, but body is provided with a shutter gauging hole. 

Mark 18 

Similar to the mark 17 differing principally in the shutter and locking wsight being 
tin-plated all over arel the face of the walls of the shutter recess and central hole guiding 
the striker and the top face of the magazine, projecting faoe of the distance hinge pin and 
the stop pins also being tin-plated. In addition, the body is provided with a shutter 
gauging hole. 


Note:- 

Mark 8 and earlier marks - Prior to 13/10/1942 an instructional label Li39 with the legend 
m D 0 TOT REMOVE" was affixed to the striker oover, after this date this legend was embossed 
on the top of the striker oover which was manufactured to design P.D. 907. 
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Marka 10, 11. 12. H, 14, 15, l£. 17 and 18 - These marks of fuzes are assembled with a 
striker cover to design D3/l/22lii/V31f1 • The design called for a heavier gauge material than 

that used for covers to design F.D. 907, and the increase in thickness of the skirt made 
removal of the cover from the fuze impossible without the use of a special tool. Embossing 
the legend "DO NOT REMOVE" on top of the cover was, the re fb re, discontinued. 
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RJZE PERCUSSION. D. A. AND GRAZE NO. 119 AND NO. 119B 

Perc., direct action and graze 

B.L, 9*2 inch gun (C.A*) 

B. L. 6 inch gun (C.A.) 

Q. F. 3.7 inch howr. 

Q.F. 25 pr. gun 
Not to be used in:- 
B. L, 4.5 inch gun 
B. L 5.5 inch gun 
B, L. 7. 2 inch howr. 

23. Projectile H.E. shell 

24. Description - No. 115® mark 17 (Fig. 57) 

25. General - The fuze consists principally of a body, sleeve (inertia pallet) detonator plug, 
detonator holder, detent, centrifugal bolt, striker assembly, striker cover, safety cap, detonators 
and shutter assembly and mag azine with cap. 

26. Body - This is of brass and the lower portion is screw-threaded externally to tte 2 inch fuze 
hole gauge. The upper conical portion has a flat top, a lateral threaded hole in the aide for a 
plug to secure the oentrifVjgal bolt and two key holes to take the key for inserting or removing 
the fuze. A lateral threaded hole in the lower threaded portion is for a pin to secure the 
magazine. 

The body is bored from both top and bottom to leave a thick diaphragm with a tele drilled 
through the centre to act as a guide for the atem of the striker. The recess at the top houses) the 
striker spring which is assembled under the head of the striker and also the striker cover. 

The smaller central bore in the lower part of the body houses the creep spring which is 
assembled over the needle shank of the striker and rests on top of the detonator plug. 

A slightly larger bore below this acconmodAtes a spacing washer, followed by the detonator 
holder. 

The lower bore contains the shutter assembly and magazine and is screw-threaded at the bottom 
to take the magazine. 

On one side, off centre, a hole is drilled in the body to act as a vent to relieve the pressure 
in the middle portion of the body should a detonator fire on shock of discharge, while on the 
opposite side another hole is drilled to house the detent and detent spring. 

27* Striker assembly - The striker is assembled from the lower part of the body. The striker 

spring is then assembled and conpressed and retained in this position by fitting the striker 
head which is secured to the top of the striker by a retaining pin. 

The centrifugal bolt is then assembled. 

The creep spring is then assembled over the needle shank of the striker from the rear end of 
the body, followed by the sleeve. The creep spring, inertia pellet unit, and spacing washer are 
retained in position by the screwing home of the detonator holder. 

28. Sleeve (inertia pellet ) - This is cylindrical and is bored internally to accommodate at the 
rear end a 5 grain detonator and above this on a slightly larger diameter it is screw-threaded 

to engage the detonator plug. The top portion is then recessed and the rim chamfered to fit 
over the wider end of the spiral creep spring on assembly. 

29. Detonator plug - This is cylindrical and formed with a threaded flange to screw into the sleeve. 
Internally a hole is drilled through the centre and acta as a housing an! guide for the needle 

shank of the striker. 

30. Centrifugal bolt - This is cylindrical with an unlercut formed on the inner fane. It is 
inserted in the hole in the side cf the body and the head fits under a flange formed on the stem 
of the striker, thus locking the striker in the safe position. 

31. Bolt hole plug - This is of brass formed with a a crew-threaded flange, and a screwdriver slot 
is made in the rear face to facilitate insertion. It is screwed into tte body behind tte 
centrifugal bolt. 

32. Detent - This is a metal rod with a rounded knob formed at oik end, tte knob being loosely 
enclosed by a cylindrical weight. 

The stem of detent is assembled behind the centrifugal bolt and prevents the bolt moving 
outwards until after the fuze is fired. 


21. Type 

22. Guns 
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. 33. Detent spring - This ia a spiral of spring wire assembled below the detent. 

Set back of the detent on acceleration compresses the spring and the stem of the detent becomes 
locked under the shoulder formed in the detent hole in the body, 

34. Striker - The aluminium alloy striker has a separate mushroom shaped hesd secured by a split 
pin. 

The striker spindle is circular in section, having a sharp point formed at its lower end above 
which a shaped flange formed to make a seating against the diaphragm in the body of the fuze. Above 
the flange the stem of the striker is thickened, the upper end being reduced in diameter to fit the 
head and bored to take a split pin. 

The striker head is bored centrally to fit the striker and radially for the split pin, 

35. Striker spring - This is a spiral of steel wire assembled under initial compression between the 
striker head and the upper surface of the fuze body. 

36. Creep spring - This is a cone of steel wire as sent led under light compression between the top 
of the detonator plug and und er the fla nge formed above the needle shank of the striker, 

37a Shutter - This comprises a sliding block, locking pin, shutter spring, catch spring and a 
shutter locking catch. 

When the shell leaves the nuzzle the shutter locking catch spins outwards under centrifugal 
force permitting the shutter (or block) to slide outwards in the armed position where it is retained 
by the locking pin. 

38, Detonator (upper) - This is a 5.7 gr. AZ tinned lugleas detonator, 

39. Detonator (lower) - This ia similar to the former, and is housed in tha detonator holder and 

secured by ringing, 

4D. Detonator holder 

This is circular and screw-threaded externally to engage in the body. Internally it ia 
recessed to house the 5 grain detonator, 

41. Magazine - This is of brass. The main upper portion is screw-threaded externally to suit 
the body whilst the bottom part is reduced in diaxeter for the cap. It ia secured in the body 
by a pin. 

The magazine is bored from the base in two diameters, the larger bore containing a C.E. pellet, 

which is assembled with the hard end nearest to the bottom cap. The smaller bore terminates in a 

diaphragm fran 0,003 to 0,008 of an inch thick and is filled with stemmed C.E. A recess is forced 
in tha opposite end to house the shutter assembly, 

42. Magazine cap - This is sc row-threaded internally to suit the base of the magazine. It screws 
over the bottom of the magazine and retains the G.E, pellet. After filling, the cap is crisped 

in two or more places to prevent it unscrewing, 

43° Striker cover - This brass dame-shaped cover fits over the striker head and is secured by the 
bottom ridged edge being sprung into an annular groove at the bottom of the recess formed in the 
top of the body. 

The cover prevents air resistance during flight from acting on the striker head to cause 
premature action of the striker. 

This cover must not be removed when preparing for loading , 

44a Safety cap - This black-painted steel dome-shaped cap has a flat steel spring riveted into 
an oblique slot In the side. The free end of the spring engages the milling on the body of the 
fuze and retains the cap in position. The cap has a milled ring arounds its circumference aid 
is screw-threaded internally at the lower end for attachment to the top of the fuze body. 

The cap may be removed before firing, but NOT the striker cover underneath, 

45. Safety arrangements - The following safety arrangements are incorporated: - 

(a) Safety cap which protects the striker cover and striker head from accidental damage. 

(b) Centrifugal bolt which holds the striker by the edge of ths flange and thus prevents the 
whole striker moving backwards. 

(c) The creep spring which keeps the striker and inertia pellet apart. 

(d) The safety shutter which prevents the main detonator firing ths magazine, if accidentally 
detonated, by the interpolation of the solid part of the shutter between the two. 



— 162 — 


I*' UNC 


46. To prepare the fuze for firing - The steel cap mist not be removed from the fuze until the 
shell to which it is fitted, is prepared for loading. It may then be removed, or allowed to 
remain in position, the decision depending upon the nature of the target about to be engaged. 

The brass striker cover under the cap ia never to be removed. 

47 • Action - on firing - Due to acceleration of the projectile, the strlkar and detent set back 
corrpressing the creep and detent springs respectively, until the shaped portion under the surface 
of the flange formed around the striker engages a similarly Bhaped portion of the cen.tri.fuga! bolt, 
thus preventing its movement and the stem of the detent sets back and is retained under the shoulder 
in tte detent bore. The shutter remains in the unarmed position, due to friction caused by set 
back, thus ensuring safety in the bore should either of the detonators function prematurely. 

48. During flight - When acceleration ceases the striker moves forward under the action of the 
striker spring helped by the creep spring, and centrifugal force now causes the locking catch to 
swing outwards to release the shutter. Further rotation of the projectile causes the shutter and 
tte released centrifugal bolt to move outwards, the former bringing a channel, filled with stemmed 
C.E, into alignment with the detonators in the fuze. When the shutter arrives in this position 
centrifugal force causes the locking pin in the side of the shutter to come out of its recess and 
catch behind a lug in the magazine, so retaining the shutter in the armed position. The sleeve now 
has a tendency to creep forward due to acceleration, but this tendency is resisted and checked by 
the creep spring. 

49. On impact (cap off) - The fuze usually functions by direct action, the striker being driven 
inwards and its point piercing the detonator in the sleeve. The resulting flash causes the lower 
detonator to function and a detonating wave passes via the stemmed C.E. in the channels of the 
shutter and magazine to the C.E. pellet in the latter and thence to the bursting charge in the 
shell. 

If, due to the small angle of arrival or other causes, the striker is not driven in, the fuze 
will function by graze action, as described below. 

50. On impact (cap on) - Against light cover the striker is rendered inoperative by the presenoe 
of the cap, and the fuze will f\inction by graze action. When this happens the sleeve with its 
detonator moves forward on to the point of the striker, immediately the projectile is retarded, and 
the detonator is fired. 

Except for a slight delay that is inherent in fuzes functioned by graze action, all subsequent 
events are as previously described. 

NOTE:- The No. 119 fuze is distinguishable from the No. 117 by having two bands around the body, 
one knurled and the other coloured black. 

51. Difference in marks - The following shows briefly the various differences in patterns 
No. 119, mark 11 

This is a mark 3A or 4 No. 119 fuze converted by fitting a new magazine, new type of 
lock shutter, a weaker (20 oz. ) creep spring and a flanged detonator holder. After 12-2-46 

the 5 grain A.S.A. main detonator was replaced by a 5 grain AZ detonator. 

No. 119B 

Mark 10 (obsolescent) 

This is similar to the No. 119B mark 4 fuze but with new design magazine in zinc alloy 
with lock shut shutter, and striker with striker head raising spring. After 12-2-46 the 
5 grain A.S.A. min detonator was replaced by a 5 grain AZ detonator. 

Mark 11 

This is a mark 1 No. 11 $© fuze converted in a similar manner to the mark 11 No. 119 fuze. 
It differs from the mark 10 in not having a striker head raising spring, and in having a 3 gr. 
"A" ins tend of a 5 gr. AZ detonator in the inertia pellet. After 12-2-46 the 5 grain A.S.A. 
main detonator was replaced by a 5 grain AZ detonator. 

Marks 12 and 13 

These "marks" have been allotted to an Indian design. 

Mark 14 

This is a mark 10 No. 119B fuze, converted by being fitted with a brass magazine, 
modified shutter and strengthened head and cover. 

Mark 15 

Allotment of "mark" held in abeyance. No design prepared. 
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*'ark 1 6 

This "mark" has been allotted to an Indian design 
Mark 17 - (as described above) 

This is identical with the mark 14 except that it is fitted with a 5.7 grain A.Z. tinned 
lugless detonator, in lieu of a 5 gr. AZ copper shell detonator. 

No, 119 mark 11 and No, 119B uarka 10 and 11 fuzes 

Prior to" 13/10/1942 an instructional label LI 39 with the legend "DC 1 NOT REMOVE" was 
affixed to the striker cover, after this date this legend was embossed on the top of the 
striker cover which was manufactured to design F. D. 907. 

Prior to 28/8/1942 an instructional label L5C8 with the legend "THE CAP SHCUID BE LEFT 
ON WHEN THE TARGET IS BEHIND COVER", was affixed around the safety cap. After this date its 
application was discontinued. 

No, 119B marks 14 and 17 fuzes 

These marks of fuzes are assembled with a striker cover to design D3/I/221A/5/341 - The 
design called for a heavier gauge material than that used for covers to design F,D.907, and the 
use of a special tool. Embossing the legend "DC NOT REMOVE" on top of the cover was, therefore, 
discontinued. 
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HJZE. TIME AND PSRCUSSIGN. D.A.. NO. 213 

52. Tina, mechanical and perc. D.A. 

53* GyQfi 3-7 inch hour. 

25 pr. gun 

4- 5 gun 

5- 5 gun 
7-2 hcrwr. 

54- Projectile H.E. shell 

55- Description - Mark 4 (Fig- 58) 

56. General - This fuze is fitted with a mechanical timing which is operated by a main spring and 
controlled by an escapement* The time of bursting the ahell can be varied between 0 and 80 seconds 
after the gun is fired. The upper part of the fuze is arranged for direct percussion action on 
impact. 

The fuze consists principally cf a body, dome, head, locking weight, striker head with needle, 
detonator holders (upper and lower), pellet holder, shutter, magazine and cap, tensioning ring, 
mechanism, time, 80 seconds. No. 1 and safety cap. 

The exterior of the body is threaded at the bottom to screw into the nose of the shell 
maintained by the dome and lower portion of the head of the fuze, the upper portion of the head being 
shaped to range the same as the No. 117 and 119 (cap off) fuzes. 

The interior of the body is divided by a platform. The upper part contains the movement, a 
recess in the underside of the platform takes the lower 5 gr. A.Z. detonator holder, and the bottom 
part contains the shutter and magazine. 

The dome covers the top of the clock and can be rotated in the fuze body. The dome is retained 
by a spring tensioning ring which fits In an internal groove near the foot of the done. Inside the 
head of the fuze is a looking weight. Set back of the weight on firing breaks the shear wires and 
drives in looking pins to Jam the dome in the body and to lock the dome as set. Beneath the locking 
weight is a platform or hand race, across which a shaped slot Is cut. Rotation of the dome 
positions the slot and thereby seta the fuze. 

The clockwork mechanism rotates a spring-loaded hand beneath the hand race, and is driven by a 
mainspring and controlled by an escapement through a train of gear wheels. 

The clockwork mechanism is started by firing the gun, the hand being released for rotation by 
the set back of a trigger. 

57. Clockwork mechanism - The clock is assenfcled as a complete unit and fixed to the top of the 
plat form"'in the fuze body. 

The mechanism, time, 80 seconds. No. 1 is similar in operation to the mechanism, time, 43 
seconds described in the 208 fuze. 

58. Head - The head is shaped to suit the contour of the fuze dome, into which it screws. The top 
is screw-threaded externally to suit the safety cap. 

Internally it is bored f*rc*n the bottan to accomodate the locking weight, a pellet holder and 
on a smaller diameter to accomodate the detonator holder (upper). While free the top it la bored 

to accomodate the atrlker cup and striker head with needle. After assembly of the striker the 
recess in tte top of the head is closed by a closing disc and washer which are secured by turning 
over a lip formed in the top of the head. 

59- Body - This is formed with a shoulder below which it is a crew-threaded to the 2 inch fuze-hole 
gauge. Above the shoulder is an inclined surface graduated "0" to "80* with a safety mark engraved 
and filled in with red in the apace between the figures 80 and 0. 

Internally the body contains the clockwork mechanisn in the upper part and below this ia a 
detonator. A slot in the top of the magazine houses a movable shutter retained in the unarmed or 
safe position by a steel spring. 

60. Striker - This consists of a striker head and needle. The needle being formed with a flange 
which seats in a recess formed in the striker head in which it ia secured by turning over a lip. 

The striker is held off the uppflr percussion detenator by a striker cup through the centre of 
which the needle protrudes. 

61. Detonator holder (upper) - This cylindrical brass holder has a flange formed at the base. 
Internally the top ia recessed to take the 5-7 gr- A.2. detonator and below this it ia bored to form 
a fire channel. 

It is inserted in the fuze head from underneath, with the detonator irnnediately beneath the 
striker needle. 



—163— 



62. Detonator holder (lower) - This ia assembled off centre on the underside of the platform and 
above the sliding 9hutter. The holder is recessed to accommodate a 5.7 gr. A,2, detonator which is 
secured in position by burring over a lip formed on the holder. A hole is bored through the bottom 
of the detonator recess to permit the flash from the detonator passing on to the oblique channel in 
the shutter when in the armed position. 

63. Pellet holder - This is of aluminium alloy cylindrical in shape. Externally it is screw- 
threaded at the top, and a hole ia formed in the base. It contains a perforated gun-powder pellet. 

It ia assembled in the head below the flange on the detonator holder (upper). 

64 . Shutter - The braes shutter slides in a slot on top of the magazine. 

At one end is an oblique channel filled with C.E. stemmed in. A small hole in the aide takes 
the end of a steel shutter spring which pivots cn a dowel pin and keeps the shutter at the centre 
in the unarmed or safe position. In this position the oblique channel is clear of both the 
detonator and magazine channel. 

When the shell is in flight, centrifugal force overcomes the spring and pulls the shutter 
outwards to the open or armed position. 

In this position the lower detonator, shutter channel, and magazine channel are all in line. 

65 . Detonators - These are both 5«7 gr. AZ tinned lugless detonators. 

66. Magazine securing ring - This ia a brass collar screw-threaded on the outside to enter the fuze 
body from underneath. It surrounds the magazine and secures it by bearing on the urxler surface of 
the flange formed on the upper part of the magazine. The ring is secured by a set screw inserted 
from the side of the threaded portion near the bottom of the fuze body. 

Pour slots at the bottom are for an asaembly tool, 

67 . Magazine - This ia of brass and is a crew-threaded externally at the bottom to take a bottom cap. 
It is bored from the underside to form a recess to take a C.E. pellet, the pellet being retained in 
position by the bottom cap. 

A flange is formed towards the top of the magazine, the under surface of which forma a bearing 
for the magazine securing ring. The top forms a platform for the shutter assembly. 

A slot across the top accommodates the sliding shutter. A dowel pin in the recess forma a 
pivot for the shutter spring and another positions the magazine to the fuze body platform. 

A small channel off centre, with a diaphragm of metal left at the top, leads from the shutter 
slot to the recess in the magazine. It is filled with C.E. stemmed in. 

The magazine is held in position by the magazine securing ring. 

68. Bottom cap - This may be of brass, aluminium alloy or steel, and is threaded internally. It 
screws over the bottom of the magazine and retains the C.E. pellet. After filling the magazine, the 
cap is screwed on and then crimped in two or more places to prevent it unscrewing. 

69« Safety cap - This is of steel or malleable cast iron, dome shaped and has a flat steel spring 
riveted into an oblique slot on one side. The free end of the spring engages in the milling on the 
head of the fuze and retains the cap in position. The cap is formed with milled ring arourd its 
circumference and is screw-threaded internally at its lower end for engagement with the threads 
formed on top of the fuze head. 

The cap is painted or lacquered black externally. 

70. Safety Arrangements - The following safety arrangements are incorporated:- 

(a) When the fuze is set at SAFE, the hand race in the dome ia coincident with the hand which 
is prevented from rising by the muzzle safety device bridge. 

(b) The tensioning ring prevents the dome being accidentally moved during transit. 

(c) The centrifugal safety catch is housed under the striker cam until the shell rotates in 
flight. It serves a dual purpose 

(i) In the event of the clockwork mechanism being accidentally set in action, the catch 
prevents the striker reaching the detonator. 

(ii) If a fuze with the clockwork mechanism accidentally set in action was loaded and the 
gun fired, the centrifugal safety catch would be prevented frcm swinging out from 
under the cam as the latter would, immediately the hand is lifted, jam down on to a 
step cut in the catch for this purpose. 
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• 7 1 « Action of timing mechanism - Prior to loading, the fuze ia set to thi time required, and the 
safety cap removed. 

72. On firing *■ The locking weight in the head seta back, shearing the copper pins and forcing the 
locking pina into recesses in the body thus locking the done to the body and preventing any movement 
of the dome from the aet position. 

The trigger seta back and the trigger locking bolt ia forced outward by its spring to retain 
the trigger. The hand ia now released from the trigger, but prevented from rising by the muzzle 
safety device bridge. 

During acceleration in the bore it ia unlikely that the pallet will oscillate owing to tte 
force of the set back. When the muzzle is reached the hand begins to rotate in an anti-clockwise 
direction by the action of the main spring. 

On acceleration ceasing the centrifugal safety catch fliea outwards, due to centrifugal force, 
and leaves the striker supported by its cam resting on the pillar. 

73. During flight - The shutter moves outwards against its springs, by centrifugal force, bringing 
the fire channel coincident with the lower detonator and the channel leading to the magazine. 

When the clockwork mechanism has run the prescribed time according to the setting, the hand has 
been brought immediately under the slots in the hand race and rises under the influence of its spring 
to release the lever which controls the striker. The release of the lever allows the spring to 
rotate the cam off the pillar and force the striker down on the detonator. 

The striker ia forced by its spring into the detonator, which fires. The flash passing 
through the stemmed C.E. channel in the shutter to the C.E. pellet in the magazine. 

74- Action of Percussion Arrangement - On firing - The acceleration of the shell in the bore causes 
the shutter to aet back and set up sufficient friction in its recess to retain the shutter in the 
unarmed position whilst the shell is in the bore. 

75• During flight - When acceleration ceases, the shutter moves forward by momentum and outward by 
centrifugal force, to bring its fire channel coincident with the lower detonator and the channel to 
the magazine. 

76 . On impact - The cap having been removed before loading, the striker head is crushed in and the 
needle pierces and fires the upper detonator. The resultant wave explodes the gunpowder pellet, the 
flash from which passes through the dome and fuze body to detonate the lower (time) detonator. The 
action is then described under action of timing mechanism . 

77 • Differences in marks - The fallowing shows briefly the various difference a in patterns 

Mark 1 (obsolescent) 

Mark 2 

The mark 2 fuze ia similar to the mark 1 differing chiefly in the former incorporating an 
internal locking device, the tensioning screws requiring less pressure; the pellet holder being 
secured by a set screw and magazine assembly secured by a copper securing pin. 

Mark 3 

Differs from the mark 2 in being fitted with two 5.7 gr. A.Z. tinned lugless detonators in 
lieu of two 5 grain AZ copper shell detonators. 

Mark k 

(described above) 

Identical to the mark 3 except that the body (magazine cavity), pins, detonator holder (upper 
and lower), magazine (top face), securing ring, striker cup and detonator washer are tin-plated. 
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FUZE. TIME AND PERCUSSION GRAZE NO. 221 AND NO. 221B 


78. 

Type 

Time and percn., graze 


79. 

Guns 

Q.F. 25 pr. gun 




Q.F. 3*7 inch howr. 




E.L. 5*5 inch gun 


60. 

Projectile 

B.E., smoke, flare and chemical 

shell 

81. 

Description - 

No. 221B Mk. 4 (Fig. 59) 


82. 

General - The 

fuze is a double banked tension fuze of metal fitted with 

a brass 


The 


It consists of a body, bottom and top rings, cap, base plug, time needle pellet with needle and 
spring, percussion needle pellet with needle and creep spring, detent, detent spring and centrifugal 
bolt. 


83, Body - This is formed with a flange or platform, belcrw which it ia a crew-threaded to the 2 inch 
fuze-hole gauge. Above the platform is formed a short stem having the top reduced in diameter and 
screw-threaded externally to receive the cap. The flange of the body ia graduated around its outer 
edge fran 0 to 22. On the ungraduated portion between the figures 28 and 0 a safety mark is 
engraved with the word "SAFE" engraved beneath it. 

The stem is bored centrally fran the top to receive the percussion arrangements and screw- 
threaded to receive the detonator holder and plug. An additional boring to one aide of the central 
channel contains the time arrangement and time detonator, and is connected to the port on the outside 
of the stem by two oblique flash holes. The lower part of the body is bored and recessed to form a 
magazine, and has an oblique and vertical channel connecting the magazine with the top of the 
platform and the bottom time ring. The channels contain perforated powder pellets. 

A recess in the stem bored through the base receives the detent and detent spring and is 
closed by a screwed plug. A horizontal recess bored through frc«n the side of the stem and 
connecting with the detent recess, contains the centrifugal bolt, the latter locking the percussion 
arrangement in the safe position. The centrifugal bolt is prevented from removing outwards by the 
detent and spring. 

Key holes are formed in the side of the platform for fixing purposes. 

34. Bottom Ring - This is bevelled on the outer edge and has a concentric groove filled in with 
RD 202 pressed fuze powder nearly all round its under surface, a small recess being bored in the top 
surface coincident with the commencement of the groove and containing a perforated powder pellet. 

An oblique channel connects the powder pellet and the fuze powder. 

A gas escape, having a perforated powler pellet, is provided in the outer edge. The ring is 
assembled over the stem of the body, round which it is free to revolve for setting purposes. The 
ring is lacquered red. 

85. Top ring - This is similar to the bottcan, but is of a smaller diameter. The oblique channel 
leading from the concentric groove passes to the inner surface of the ring, and, when the ring is 
assembled over the stem, the end of the channel is positioned to register with the port in the side 
of the stem. The ring is prevented from turning by a brass pin fitting into corresponding semi¬ 
circular recesses cut in the ring and stem. Ilie concentric groove is filled with 30 second fuze 
powder. 

86. Cap - This is of alumi nium, cone shaped, bored and screw-threaded to fit over the stem of the 
body. Two key recesses are formed in the sides for tightening the cap until sufficient tension is 
applied to the bottom ring. It is secured in position by two set-screws. 

87. Base Plug - This has a central perforation which is closed by a brass washer and paper disc 
shellacked together. 

88. Magazine - The magazine is filled with 60 grains of G.2C gunpowder and is then closed by the 
base plug. 

89. Washer for sealing joint between shell and fuze - A steel "washer, self-centring, 2.3 inch" 
or "washer, copper and asbestos, 2.3 inch" ia fitted under the flange of the fuze to make a water¬ 
proof seating between the fuze and lip of the shell. 



NOTE: 


This applies only to No. 221B marks 1,2 and 3 fuzes, 
manufactured with a stepped shoulder 


It is not used with fuzes 
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90. Detonators - Both the time and percussion are 2.5 gr. B«P. detonators. 

91. Time arrangement - The time detonator holder is supported on the coiled spiral spring and haa 
the underside recessed to receive a detonator. The spring supports the detonator holder, keeping 
the detonator clear of the needle until set back takes place on firing. 

92. Percussion arrangement - This consists of a needle, inertia pellet, creep spring and detonator 
contained in the central channel of the stem. The needle is prevented from moving forward by the 
inner end of the centrifugal bolt engaging in a recess in the side of the inertia pellet. 

93- Inertia pellet - This is cylindrical, with a flange formed near the top above which the 
diameter is reduced and screw-threaded internally to engage the needle. Two slots are formed in the 
sides from the flange to the bottom of the pellet to act as flash channels from the percussion 
detonator to the magazine. 

94. Greer spring - This is a spiral Hteel wire spring. The larger end is assembled under the 
detonator holder, whilst the smaller end fits over the needle point and rests on top of the inertia 
pellet. When the centrifugal bolt is disengaged it prevents the inertia pellet creeping forward 
on to the detonator. 

95. Cover - This is a No. 5 Cover to T. and P. Fuzes and is of brass, fitted with a round rubber 
ring at its lower end and is provided as a waterproof covering. It is coned shaped and assembled 
over the fuze, being secured by a band which is pressed tightly round the fuze, and secured by soft 
copper wire, the ends of which are twisted and tucked under the band. Alternatively, the cover may 
be held in position by a securing band secured by a tongue engaging in a slot, the tongue being 
turned over. 

96. Safety arrangements - The following safety arrangements are incorporated: - 

(a) The inertia pellet is held by a centrifugal bolt. 

(b) The resistance of the spiral spring keeps the time pellet clear of the striker, 

(c) When set "safe" the top ring is masked free the magazine time detonator. 

97• Action of time arrangement - Before loading, the cover must be removed, and the fuze set to the 
time required. 

98. On firing - The time detonator holder seta back, overcomes the resistance of the coiled spiral 
spring, and carries the detonator on to the needle. The flame from the detonator passes through 
the flash holes in the stem to the top time ring, where it ignites the fuze powder pellet in the gas 
escape hole, blowing out the brass disc, 

99. During flight - The powder in the top ring burns round until it reaches the recess in the top 
surface of the bottom ring, explodes the porwler pellet and ignites the powder in the bottom ring, 
at the same time clearing the gas escape hole. The powder bums round in the opposite direction 
to that of the top ring until the channel leading to the magazine is reached. The flash passes 

to the magazine and thence to the bursting charge of the shell. 

100. Action of percussion arrangement - On firing - The acceleration of the shell causes the detent 
to set back, compressing the detent spring, - and - releasing the centrifugal bolt. The rotation of 
the shell causes the bolt to move outwards from its recess in the body leaving the inertia pellet 
free to move forward on impact or graze. 

101. During flight - The tendency of the pellet to move forward, in consequence of deceleration, 
will be checked by the creep spring. 

102. On impact or graze - The pellet overcomes the creep spring and carries the needle on to the 
detonator. The resultant flash passes through to the magazine which is exploded, should the time 
arrangement not have functioned during flight. 

103. Differences in marks - The following shows briefly the various differences in patternst- 

Fuze No. 221 

Mark 1 (obsolete) 

Mark 1 * (obsolete) 

Differs from mark 1 by their needles being secured to prevent them becoming loose in the 
inertia pellets. These fuses were modified in 1942. 
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Mark 2 (obsolete) 

Differs from the mark 1 in being fitted with a plastic cap, in having a stepped shoulder and 
therefore requires no washer. 

Mark 2* (obsolete) 

Differs from mark 2 by their needles being secured to prevent them becoming loose in the 
inertia pellets. These fuzes were modified in 1942. 

Fuze No. 221B 

Mark 1 (obsolescent) 

Similar to the mark 1 No. 221 but is fitted with a weaker detent spring. 

Mark 2 (obsolescent) 

Similar to the mark 2 No. 221 but is fitted with a weaker detent spring. 

Mark 3 

This is of new manufacture. It differs from the mark 1 No. 221B fuze in having 

(a) Weaker detent spring (2 lb. l£ oz. instead of 3 lh. 6 oz.). 

(b) New magazine base plug without upatands. 

(c) Shorter inertia pellet having a guide band at each end. 

(d) A new percussion detonator holder and plug to bring the detonator lower in the fuze body. 

(e) A conical instead of a cylindrical creep spring, 

(f) The top cap (of aluminium alloy only) re-designed so that the grub-screw bears directly on 
the body. 

The grub-screw is inserted, after tensioning, in the hole nearer to the 22 graduation to 
ensure that the point of the screw does not enter the gash for the time detonator holder. 

After 15/9/43 the grub screw holes in the cap were counterbored so that the second hole could 
be closed by a screwed plug. 

Mark 4 (described above) 

Similar to the mark 3 tut has a stepped shoulder. 

After 22/6/42 the two piece time needle was deleted. 

The upatands on the magazine base-plug were omitted after 30/6/42 and the diameter of the 
filling hole increased after 15/</43 to facilitate filling. After 23/11/44 a new base plug without 
a filling hole was fitted. 

After 3Q/1/43 the tension required to turn the bottom ring was increased from 250 _+ 20 to 
450 + 50 inefc/ozs. 

After 11/6/43 the alternative cap of plastic was deleted. 

After 20/9/43 the depth of the bore for the centrifugal bolt and the length of the bolt were 
amended to increase the clearance frem the inertia pellet in the armed position by .040 inch. 

NOTE:- From 9/6/49 approval was given for the omission of the distinctive red lacquering 
(denoting alow burning composition) from the lower rings. 

Fuze No. 22IT (obsolete) 

Mark 1 

These are modified No. 221 fuzes. 

The modification consists of the removal of the percussion detonator and plug. 

The letter M T" is stencilled in blue on the top cap and cover. 
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FUZE. PERCUSSION. BASE. MEDIUM 115 

104. Type Faro., base, medium with delayed arming slaitter 

105. Guns Q.F, 25 pr. gun; 120 snu LI and L2 guns 

106. Pna.leotile H.E. shell 

107. Description - Modal A1 (Pig. 60). 

108. General - The fuse consists principally of a body, magazine and oap, striker assembly, creep 
spring, striker locking segment and delayed arming a hitter No. 3 containing a 2.8 grain "A Z” 
detonator. 

109. Bqdv - This is of al umin ium alloy - anodised all ever. It is cylindrical In shape with a wide 
flange fbrmed at the base above whiah it is sorew-threaded externally to 1.80 L.H. gauge for approx¬ 
imately a quarter of Its length, the remainder of the body being left plain. A hale is drilled in 
the centre of the base and screw-threaded to accept a tracer—adapter (l20 am. shell only). Two key 
holes diagonally opposite are also fbrmed in the base to enable the fuze to be inserted or removed 
from the shell. 

Internally, the body is bored from the top In four diameters, the smaller at the base to 
accomnodate the striker and creep spring, the second and third, which are slightly larger in diameter, 
accomodates the striker locking segment, whilst the fourth and largest is ao rew threaded at the 
south. This larger recess acconmodates the delayed arming shutter above whiah the magazine is 
screwed home. 

The base and flange of the body is coated with varnish after the marking has been stamped on. 

110. Striker - This consists of a brass electro-tinned cylindrical body, with a flange at the base 
above whiah it Is formed on three deareasing diameters, a recess being formed in the top of the 
smallest diameter for the eleatro-plated tin or zino 00 ated steel needle, the stem of which protrudes 
through the centre of the striker locking segment. The needle, the base of which is flanged, is 
retained in the recess in the top of the body by a tin coated brass washer which is secured by 
spinning over a lip at the top of the recess. The needle is free to move sideways in its recess. 

The striker is inserted into the cavity in the base of the fuze body together with the oreep 
spring which is assembled around the larger diamster of the striker body, the bottom coil resting on 
the flange. The areep spring is retained under Initial oorapreasian by the top ooil seating in a 
reoess and bearing against the base of the striker looking segment. 

111. Creep spring - This is cylindrical coiled tinned steel wire spring, with four effective ooils 
of ,056 dia. wire, one ooil at each end being close coiled and ground square with the axis of the 
spring. It is assembled round the larger diameter of the striker body and prevents the assembled 
striker creeping forward when the shell is in flight. 

112. Striker locking segment - This is assembled in the fuze body, the lower portion fitting over 
the top of the striker. It is retained in position by a aorew inserted through the side of the 
fuze body, the shank of which bears on the striker locking segment oover, 

Tto striker looking segment comprises a holder, two electro tin plated steel pins, two springs, 
two segments, a washer and a cover. 

113. Holder - This is of aluminium alloy, cylindrical in shape. Externally it is formed in two 
diameters, the larger being at the top. The bottom po r tion of the larger diameter is chamfered to 
blend with the smaller. The bottom of the smaller diameter is also chamfered. 

Internally, from the base it is bared out in two diameters, whilst a recess is formed in the 
top face to house the two locking segments, leaving a platform of metal between the top and bottom. 

A hole, the lower edge of whiah is chamfered, is drilled through the oentre of the platform to permit 
the striker to pass through. In the base of the recess in the top of the holder, near the periphery, 
two holes di an* trie ally opposite are drilled to accept the steel pins over whiah are assembled the 
coiled springs and the segnents. When assembled, the tops of the two pins protrude above the top 
surface of the holder. 

114. Segments - These are of aluminium alloy, and are perfectly flat irregular aro-shaped fita*nts. 
One end is in the form of a toe itfiiah is machined to act as a working surface when the two segmnta 
are assembled In the unarmed or looked position, the other end Is wider and acts as a weight which, 
under the influence of centrifugal force, overcomes the springs ani allows the two segments to open 
out. Two holes are drilled near the to a, the larger to fit over the pin on which the segment 
pivots, the smaller acoonmodating the turned up end of the segment spring. In the closed or unarmed 
position the top portion of the striker bears against the underside of the closed segments, and thus 
the striker is prevented from moving forward until the segments are opened by centrifugal force. 
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115* Segment spring - These axe of 0,022 tinned steel wire, with 6.2 close wound coils, the ends of 
the wire being bent up at right angles to the coils. These are assonbled over the pivot pins and 
underneath the segments, the lower end of the spring fitting into a small hole drilled in the holder 
adjacent to the pin, whilst the upper end of the spring is located in a small hole drilled in the 
segment. 

11 6. V/asher - This is of aluminium alloy, in the form of a flat disc with a hole formed in the centre, 
and two slots diametrically opposite near the periphery. 

It is assembled on top of the holder, the protruding ends of the pivot pins being located in the 
slots, and the point of the needle protruding through the central hole. 

117. Cover - This is of aluminium alloy, formed with a large hole in the centre. It fits over the 
top of the holder and retains the v/asher in position above the segments. It is secured in position 
by spinning the bottom edge over around the external chamfered portion of the holder. 

11 8 . Delayed arming shutter - This consists of a rotary type shutter containing a 2.8 grain "AZ" 
detonator assembled in a circular shaped shutter body. The shutter is held in the "unarmed" position 
by means of a 3p ring-loaded safety plunger which engages in a locking plate. The safety plunger is 
retained in a recess in the side of the shutter body of a plunger retaining strip. On 3pin, the 
safety plunger disengages by centrifugal force and the shutter rotates until the detonator is in a 
central position over the striker hole. The locking plate, which fits into a slot made across the 
face of the shutter, moves out and engages in a recess made in the outer side of the shutter body, 
thus locking the shutter in the "armed" position. The delay is obtained by means of a pellet and 
pinion mechanism positioned beneath the shutter and this oscillates a segment by means of a 

1 scape wheel and pinion which retards the opening of the shutter. The approximate time of arming 
is 0.02 to 0.055 seconds from the time the shutter coimences to open. 

The D.A. shutter assembly is assembled in the fuse body belon the magazine. It is located 
and prevented fran revolving by a screw inserted through the side of the fuze body which enters a 
slot formed in the side of the shutter body. It is further secured by a screw inserted through the 
side of the fuze body, the stem of which enters a hole drilled in the side of the shutter body. The 
threads of both screws are coated with cement, and the thread is stabbed after screwing home. The 
slotted end of the screws is then coated with cement. 

119. Magazine - This is of aluminium alloy - anodised all over. It is cup-shaped and screw-threaded 
externally conmencing at the mouth for about two-thirds of its length, the remaining portion being 
slightly reduced in diameter and left plain. Two key slots are formed in the outer rim to facilitate 
assembly. Internally, the magazine is bored out to take a prepressed pellet of C.E. and a small 
recess which is filled with loose C.E. stemmed in, is drilled in the centre at the bottom, leaving a 
thin diaphragm of metal between the recess and the outer surface at the base of the magazine. 

The magazine is screwed into the open end of the fuze body, the base of the magazine resting 
above the delayed arming shutter. The outer end af the magazine protrudes above the body of the 
fuze, and is closed by the magazine cap. 

120. Magazine cap - This is of aluminium alloy - anodised all over. It is cup-shaped with an 
internal thread to screw over the mouth of the magazine, the threads being coated with RD 1285 or 
RD 1285 A prior to assembly, 

121 . Safety arrangements - The following safety arrangements are incorporated:- 

(a) Creep spring between flange on striker and base of striker locking segment, 

(b) Striker locking segment 

(c) Rotating delayed arming shutter retained in the safe or unarmed positioned by a 
spring-loaded centrifugal safety plunger, 

122, On leaving the mizzle - Centrifugal force sets in motion the mechanism of the delayed arming 
shutter and also causes the segments in the striker locking assembly to move outwards, leaving a clear 
passage for the striker to move forward. 

After a pre-determined time the D.A. shutter moves into the correct position for the detonator 
to be directly above the point of the striker. In this position the fuze is "armed", 

1 23 • On impact - The momentum of the striker causes it to set forward compressing the striker 
creep spring, and permits the point of the needle to pierce the detonator. The resultant flash is 
communicated to the C.E. pellet in the magazine via the stemmed C.E. in the recess above the 
diaphragm, and then passes on to detonate the H.E. charge in the shell. 
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124. Differences in marks - The following shows briefly the various differences in patterns:- 
Model A1 

(described above) 

A limited number only of these fuzes stamped LI 5A1 were produced and these were 
manufactured prior to the drawings being sealed. 

Model A2 

This is similar to the modal A1 differing chiefly in the under-flange of the striker 
being chamfered and minor modifications introduced to obviate damage to the striker points 
during assembly. These modifications were incorporated in the drawing at the time of sealing. 
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roas. percussion, a a. no. 162 


125. T.YPf 
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4.2 inch mortar 


127# Mature of b )triba 


H.E. 


and smoke W. P., C. S. A. M. and F. M. 


128. Description - Mark 3/3 (Fig® 61) 


129. General - The fuze consists principally of a body, striker with spring, retaining ball and 
safety pin; shutter with spring, hinge pin, detonator, detent with spring, steel disc, septum, 
magazine, cep and safety cap. 


130. Body - This is of zinc alloy arri at its upper part has a cannelure formed to accommodate the 
cap and below this it is screw-threaded externally for engagement of the safety cap. A ton my hole 
is fonrmd through the threads for fixing purposes. About the centre a flange is formed below 
which the body is 9 crew-threaded (R.H.) to 1.375 inch diameter to suit the fuze hole of the bon4) f 
after which the remainder of the body is formed plain. Internally, it is formed with a number 
of recesses to house the integral parts of the fuze. Detent and shutter inspection holes are 
drilled through the Bide of the body and closed by grub screws. 


131. Striker - This is of all steel, the lower end being formed pointed to pierce the detonator, 
and the upper end having a circular flat head slightly below which is formed a coned flanged 
portion to acconnodate the retaining ball when the fuze is unarmed. It is zinc plated all over. 


132. Striker spring - This is of coiled steel wire the last coil at each end being laid flat. 
It is assembled beneath the flange on the striker and raises the striker in the armed position 
when the detent seta back and the ball drops into the oblique recess in the fuze body. 


133® Detent - This consists of a short anodised aluminium alley rod, the top end of which is 
chamfered. It rests on top of the detent spring and is retained in the body by canneluring on 
of the cap.. 

134. Detent spring - This is a cylindrical coiled Bteel wire spring and is assembled under 
initial compression below the detent. 

135. Shutter - This is pear-shaped and pivots on s brass hinge pin, the large end being recessed 
to acconnrcdate the detonator which is retained in position by a washer and secured by turning over 
a burr for ms d on the shutter. 


136. Shutter spring - This is a coiled steel wire spring having two arms, one of which engages in 
the recess in the side of the shutter the other bearing against the side of the fuze body. When 
the point of the striker is raised by the action of the striker spring, the shutter rotates to 
the armed position so that the detonator is positioned directly under the point of the striker. 

137« Detonator - This consists of a copper alloy shell tinned all over containing 2.8 grains of 
"AZ" detonating composition pressed in, above which is assembled a paper disc and tinned brass 
washer, these being secured by turning over the lip of the shell. 

138. Magazine - This is of zinc-alloy, cup-shaped and screw-threaded externally to suit the 
lower end of the fuze body, two key slots being formed on the base to take an assenbly tool. 

The cavity takea a C.E. or pentolite pellet. 

139. Ball - This is a standard 0.1875 inch steel ball bearing and is coated with lanoline, It 
is assembled partly in the oblique channel formed near the head of the fuze body and partly above 
the chamfer formed on the flange of the striker stem. It is retained by the detent and the 
safety pin. 
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12*0. Safety pin - This is made in two pieces, a pin which is riveted to a clip. Tte pin portion is 
inserted in a hole drilled below the cannelure formed in the fuze body, the clip attached thereto 
fitting over the top of the cap. The pin is positioned between the detent ani ball and prevents 
the ball moving should the detent momentarily set back on impact when dropped from aircraft. The 
dip which fits over the cap bears the legend "REMOVE PIN BEFORE FIRING". The head of the pin is 
sealed in the fuze body with mark 6 luting. 

141 • Septum - This is a tinned-plate disc with a small recess cut in the side to position it when 
assembled above the steel disc. 

12*2. Disc - This is a circular disc of steel with a small recess cut in the side to position it 
when assembled above the magazine. A hole is drilled through the disc and filled with C.E. stenmed 
in, the composition being retained by paper discs shellacked to both top and bottom surfaces. The 
hole filled C.E. is positioned beneath the striker point and is separated from it by the thin 
tinned-plate septum. 

143. Cap - This is of brass, cup-shaped, and fits over the nose of the fuze. It is secured by 
pressing the metal at the mouth into the cannelure formed in the head of the fuze. 

144. Safety cap - This is cup-shaped, the sides being knurled to facilitate assenfoly and removal. 

It fits over the top of the fuze. A directional arrow and the words "REMOVE BEFORE FIRING" 
appear an the top. After assembly, a band of adhesive tape is wound around the safety cap over¬ 
lapping the joint between it and the fuze body, it being so affixed that the tcmnny hole is left 
clear. 

145. Identification - The murks 3, 3/1, 3/3 and 5* No. 162 fuzes are identifiable from other marks 
by the walls of the cap being painted blue, and the external surface of the safety cap coated blue. 
T he use of these fuzes is restricted to the 4.2 inch mortar. 

146. Action 

Before loading - Unwind the adhesive tape, remove the safety cap, and then remove the 
safety pin. 

147. On firing - The shock of discharge causes the detent to set back, compressing its spring, and 
unimaking the oblique recess. The striker also sets back, compressing its spiring and ttereby 

re'cases the ball, which travels the full extent of the oblique recess and is prevented from 
further movement by the detent bearing against it by the action of the reasserted detent spring. 

The striker is now free to move, and its spring bearing against the underside of the striker flange, 
asserts itself, withdrawing the striker point from the shutter recess and permitting the shutter, 
under the compulsion of its spring, to swing on the hinge pin until it bears against a flat portion 
of the shutter recess. In this position, the fuze is armed, the detonator in the shutter being 
belcw the withdrawn point of the striker and over the stenmed C.E, in the disc below the septum- 

148. During flight - The striker is retained in the armed position by the aotion of its spring. 

149. On impact - The cap is crushed in on to the head of the striker, the spring being compressed 
and the striker point pierces the detonator. The resulting detonating wave penetrates the septum 
to thi C.E, stenmed in the steel disc, thence to the pellet in the magazine and on to tte bursting 
charge in the bonfc. 

150. Differences in marks - The following a how a briefly the various differences in patterns: - 

Mark 1 

Generally similar to the No. 152 fuze differing principally in having a split 
pin inserted below the ball to prevent arming when dropped from aircraft. Attached 
to the split pin is a length of tarred whipcord with a label marked "TO BE WITHDRAWN 
BEFORE FIRING". 

In production after 24.11.44 the label and whipcord be clast was replaced by a 
brass tab attached to the split pin, the circular part of which was bent over the 
top of the cap and held in position by screwing on the safety cap. Eittooased in 
1/Bth inch lettering on the circular portion were the words "WITHDRAW PIN BEFORE 
FIRING," 


Mark 1/1 

Design not proceeded with. 







NOTE ; 







S 
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Mark 1/2 (obsolescent) 

This design has been introduced to inpiove waterproofing of the fuze and differs from the 
mark 1 in being fitted with a new pattern safety pin and clip in lieu of a split pin and brass 
tab* The head of the pin is sealed in the fuze body with mark 6 luting* 

The safety pin in the mark l/2 fuze is of solid wire with the brass tag riveted to the head 
of the pin* On withdrawal, the brass tag sometimes breaks off, leaving the pin in the 
fuze* To avoid accidents, pending re-design of the safety pin, the following precautions 
will be taken: - 

During training , if the brass tag breaks off leaving the safety pin in the fuze, the pin 
will be withdrawn by the use of pliers, and the bomb will be fired* On no account will 
the fuze be re-pinned or the bomb re-packed. 

If it proves impossible to withdraw the pin, the bomb will be set aside for destruction* 

During operations, if the brass tag breaks off leaving the safety pin in the fbze, then, 
whenever possible either the pin will be withdrawn by the use of pliers and the bomb will 
be fired, or the bonfc will be fired with the pin in position. 

Should neither of the above courses be possible, the bomb will be marked for subsequent 
destruction* 

On no account* will fuzes be re-pinned or the bombs re-packed* 

Mark l/3 

Differs from earlier marks in that it incorporate a a new pattern body which is provided 
with detent and shutter inspection holes and a shutter designed to accommodate a 2.8 grain 
tinned "AZ" detonator* It is also fitted with a steel disc in lieu of a zinc alloy, brass 
or steel disc which may be used as alternatives in mark 1/2 fuzes* 

Mark 2 

Indian design* 

Mark 2/1 

Design not proceeded with. 

Mark 2/2 

Indian design* 

Mark 3 (obsolescent) 

Differs principally from the mark 1 in that it incorporates an aluminium detent, steel 
striker, and zinc alloy disc, and a 5 grain "AZ" detonator* 

Mark 3/l (obsolescent) 

Similar to the marie 3 but incorporates a 5*7 grain tinned "AZ" instead of a 3 grain "AZ" 
detonator* 

Mark 3/2 (obsolescent) 

Similar to the mark 3/1 but incorporates a modified body having inspection holes for 
detent and shutter* 

Mark 3/3 

Similar to the mark 3/2 but embodies a modified shutter to accommodate a 2*8 grain 
tinned "AZ" detonator, and is fitted with a steel disc in lieu of the zinc alloy disc as in 
the marks 3, 3/1 and 3/2 fuzes. 

Mark 4 

Similar to the mark l/3 pattern differing only in that the shutter hinge pin is tin¬ 
plated. 

Mark 5 

Similar to the mark 3/3 pattern differing only in that the shutter hinge pin is tin¬ 
plated. 
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EUZK. PERCUSSION. L.16 

151. Type Base percussion 

152. Rocket launcher Launcher, Rocket, 3*5 inch U.K. M.20, Mark 2 

153• Nature of rocket 3«5 inch U.K. M.20, Mk. 2 

134« Description - Model A1 (Piga. 62 and 63 ) 

155. General - This fuze is a base percussion type functioning with non-delay action on inpact. 

It consists principally of a body, plug, magazine, sealing disc, plunger, creep spring, 

actuating sleeve, set-back sleeve, striker, shutter assembly, detonator, atop screw, locking pin and 
spring, ejection pin and safety band. 

1 56 . Body - This is of aluminium alloy, anodised all over. It is cylindrical in shape with an 
external diameter of 2 inches. Internally, a shoulder is formed towards the rear of the body on 
which seats an aluminium disc, and beyond the shoulder the body is screw-threaded to receive a body 
closing adapter on to which is screwed the rocket motor. The front portion of the body is threaded 
Internally at the mouth to accept a plug into which is screwed the magazine. 

In the aide of the body a slot is cut for the ejection pin and adjacent to it a hole is 
drilled and threaded for a atop screw. Opposite to the slot for the ejection pin a recess is made 
to house the locking pin and spring which are retained in the recess by a small screwed plug. 

Adjacent to the locking pin, another pin is inserted through the aide of the fuze body to locate the 
shutter assembly and prevent it revolving. 

157. - This is of aluminium alloy, anodised an over. It is cylindrical in shape and threaded 
externally to partially screw into the front of the body and partially to engage in the screw-threads 
in the rocket head. Internally, it is recessed on two diameters, the larger being screw-threaded 
to accept the magazine j the smaller, leaving a thin diaphragpj of metal between the base of the 
recess and the outer surface at the base of the plug, is filled with loose C.E. at erased in. Two 
key holes are drilled in front to facilitate assembly. 

158. Magazine - This is of aluminium alloy, anodised all over. It is cup-shaped, and is threaded 
externally to screw into the plug. Internally, it houses the C.E. pellet. Two flats are formed on 
the base to facilitate assembly into the plug. 

159. Sealing Disc - This is a dished disc of aluminium alloy, anodised all over. It is assembled 
into the rear of the body, the rim being flattened by pressing it onto the shoulder formed in the 
body. 

160. Plunger - This is of brass, zinc-plated all aver. It is cone-shaped with a flange formed at 
the rear. It is housed inside the body, the flange resting against the inner aide of the shoulder 
formed towards the rear of the body. 

161 • Creep soring - This is a cylindrical coiled tinned steel wire spring, formed with 2.1/2 
effective coils of ,02 inch diameter wire, one aoil at each end being close coiled and square with 
the axis of the spring. It is assembled around the actuating sleeve. 

162. Actuating sleeve - This is of steel, zinc-plated all over, cylindrical in shape and formed with 
a amaTJ external flange at the rear. About the centre a longitudinal slot is formed and three slots 
are cut in the forward end. It is assembled around the plunger. 

1 63 . Set-back sleeve - This is of steel, zinc-plated all over, and cylindrical in shape. A 
longitudinal and a radial slot are cut in one side. It is assembled over and around the actuating 
sleeve. 

1 64 . Striker - This consists of a zinc-plated steel pin, formed with a needle point above which is 
a flange and a shank j a flat double phosphor bronze spring and a steel triangular shaped plate 
lever, formed with a lug each side. The pin is riveted to the centre of the apex of the lever and 
to one end of the spring. 
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l65» Shutter Assembly - This comprises a shutter plate, shutter, shutter spring, shutter retaining 
spring, shutter spring pin, shutter hinge pin and shutter retaining spring pin. 

The shutter plate, is a flat circular disc, with a slot formed on the outside to fit over a 
locating pin inserted through the aide of the fuse body adjacent to the locking pin. The end of 
this pin positions the plate and prevents it rotating. The front surface of the plate is cut away 
and shaped to act as a guide for the shutter and around the periphery a slot is made to acccmaodate 
the retaining spring. The shutter hinge pin, shutter spring pin and shutter retaining spring pin 
are also assembled in the front surface of the plate. The rear surface of the plate is recessed 
leaving a small portion of metal to act as a stop to the shutter when in the armed position. 

The ahutter which is a flat, irregular shaped component has a hole drilled through the centre, 
the rear portion of the hole being enlarged to house the detonator. On one side near the detonator 
recess, are two small pins. These pins bear against the aide of the ejection pin which, when 
ejected, allows the shutter, under the influence of ths ahutter spring to swing into the armed 
position thereby bringing the detonator over the point of the striker. The ahutter is assembled over 
the hinge pin on which it pivots and is moved into the armed position, when the ejection pin is 
ejected, by a double armed spring which is assembled under tension over a pin positioned to one side 
of the shutter plate, one aim of the spring bearing against the side of the ahutter, the other bearing 
against the side of the shutter plate. ffben in the armed position a shoulder on the shutter locks 
behind a turned over projection on the free end of the shutter retaining spring. 

166. Deton itor - This is a tinned lugless 2,6 grain "A Z n detonator, and it is assembled with the open 
end towards the striker. It ia assembled in a recess formed in the shutter and is held in position 
by a retaining washer which ia secured by burring over an up stand form around the recess. 

167. Stop screw - This is of steel, zinc-plated all over, the head formed with a screw-driver slot. 

It is assembled in the aide of the body and acta as a guide for the set-back sleeve and a stop for 
the actuating sleeve. 

168. locking pin and spring - The pin ia of brass, zino-plated all ever, and formed with a flange 
around the centre. It is assembled in the side of the fuze body, followed by a small cylindrical 
coiled steel wire spring, and ia retained in the fuze body by a small screwed plug. 

169 . Ejection pin - This is of steel, zino-plated all over. It is formed from square bar, with a 
number of steps or keyways. A dcane-shaped cup is welded to the outer end and houses one erri of a 
coiled steel wire ejection spring when the pin is assembled in the fu 2 e. The ejection pin passes 
through the fuze body and is held in position by the safety band which encircles the body. This pin 
prevents any movement of the internal parts during storage, transit and handling, it also retains the 
ahutter in the "unarmed" position, thus precluding any accidental functioning. 

170* Safety band - This is of steel, zinc-plated all over. It is formed from flat spring strip, 
hinged in the centre, the ends being fitted with a loop arid engaging lever for securing purposes. 

The band is painted green and printed in red on one side are the words "SAEETY BAND - NOT TO EE 
REMOVED UNTIL ROCKET HEAD HAS BESJ LOADED INTO LAUNCHER". On the side opposite to the legend is a 
raised boas around the underside of which is fitted a neoprene washer, which is retained by lugs 
being turned over an to the outer edges. 

171, Action - The safety band is not removed until just prior to the rocket head being finally 
pushed home into the launcher, and under the influence of its spring the ejection pin moves out frem 
the safe position to the locked position. The fuze cannot arm when the ejection pin is in either 
of the two positions. 

As the rocket enters the launcher, the ejection pin is depressed by the side of the launcher 
into the intermediate position. The set-back sleeve is then free to move on firing. It will be 
note** that at this moment the fuze is still safe since the ejection pin prevents movement of the 
actuating sleeve, firing pin, and shutter. 

If it becomes necessary to remove the rocket from the launcher, the ejection pin will move 
outwards and re-engage the set-back sleeve thus returning the fuze to its locked position. The 
safety band should then be replaced thereby returning the ejection pin to the original safe position. 

172, On firing - The force cf set-back opposing the action of the creep spring moves the set-back 
sleeve to its rearward position where it is retained by the locking pin. 

When the rocket leaves the muzzle of the launcher, the ejection pin is thrown clear of the fuze, 
the shutter revolves under the influence of its spring, and becomee locked in the armed position by 
a shoulder on the shutter becoming locked behind a projection on the end of the shutter retaining 
spring. The fuze is thus fully armed. 
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EJECTION PIN \ 
STRIKER SHUTTER PLATE 


MAGAZINE 


ACTUATING SLEEVE 
PLUNGER 


SHUTTER PLATE 


GENERAL ASSEMBLY 


SAFETY BAND 


SET-BACK SLEEVE 


ACTION 


LOAD INTO LAUNCHER AND REMOVE SAFETY BAND 


LOCKE 


NTERMEDIATE 


SAFETY BAND OFF¬ 
SET BACK SLEEVE HELD 


ROCKET IN LAUNCHER 
SET BACK SLEEVE FREE 


IAFETY BAND ON¬ 
SET BACK SLEEVE HELD 









O 


m 





FUZE PERCUSSION, L 

6AL (part 1) 

• TNJ.U4 

COMPONENT PARTS 




^ SEALING DISC 

tip* ^STOP SCREW 

SET-BACK SLEEVE 

■ri 

EJECTION SPRING C E PELLET 


.y 


\ 4 raNHa* 
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EIECTION PIN 


Rear view Front view 


SHUTTER RETAINING 

SPRING 


ON IMPACT 


ON IMPACT 


STOP SCREW 


ACTUATING SLEEVE 


STRIKER STRIKER 

DETONATOR SHUTTER 

(2-8 GR A Z ) MAGAZINE 


FUZE PERCUSSION, LI6AI. (part 2) 

ACTION 


ON FIRING¬ 
UNARMED 


AC TION O F STRIKER ACTIO N OF SHUTTER 


DURING FLIGHT ¬ 
ARMED 


ARMED 


UNARMED 

Rear view Front view 


SET-BACK SLEEVE — 1 


PLUNGER 


ACTUATING SLEEVE 


\ 

STEMMED C E 


STRIKER 

1 ACTUATING SLEEVE 
STOP SCREW 


C.E PELLET 


EJECTION PIN / 
SHUTTER 


SHUTTER SPRING 1 
AND PIN 
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175. During flight - The set-back sleeve end the actuating ale eve are prevented fran rotating by the 
atop screw which passes through a slot provided in both sleeves. The striker spring also prevents 
the striker from impinging on the detonator, end the creep spring retards the forward movement of 
the plunger and actuating sleeve. The action of the creep spring is strong enough to retard the 
plunger and actuating sleeve and to prevent the fuze from firing should the rocket strike a light 
object such as light brush or undergrowth. 

174. On impact or graze - With a mere resistant object the inertia plunger and actuating sleeve 
overcome the force of the creep spring and move forward. The actuating sleeve aided by the weight 
of the plunger bears on the lugs of the triangular frame on which the striker is mounted. The 

striker spring is depressed and the striker forced on to the detonator which, in turn, detonates the 

C.E. pellet in the magazine and the filling in the rocket head. 

175. Differences in marks - The following shows briefly the various differences in patterns 

Model A1 

(described above) 
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Appendix G 
Particulars of Primers 

Remarks 

For blank charges 

2. Description - Mark 2 (Fig. 64) 


PRIMERS, PERCUSSION. 


CARTRIDGES NO* 1 


1, Guna 


Q.F. 17 pr. 

Q.F. 18 pr. 

Q.F. 13 pr. 

Q.F. 25 pr. 

G.F. 3.7 inch howr. 



PRIMER, PERCUSSION. QF CARTRIDGES, No. I. MARK 7 


GUNPOWDER G 12 (SO GRAINS) 


PAPER DISC 


1-2" Dia (14 Threads pcrlnchj 


PLUG 


CAP- 

(Composition QF. 

1'2 grains) 


BASE STAMPINGS 


BODY 


COPPER BALL 


niAAA 


ANVIL 


CLOSING DISC 


PAPER CAPSULE 




3. General - The primer consists of a body, cap, anvil, ball, plug and closing disc. 

The Joint between the cap and primer body is made waterproof with oompoaition R.D.1 229, and the 
threads of the plug are coated with oement R.D.1158 before assembly (but not the threads of the anvil). 

4. Body - The metal body is so rew-threaded externally (dia. 1.2 inch 14 threads per inah R.H.) to 
enter file base of the cartridge case and flanged at the rear to locate it. Two keyways diagonally 

opposite are formed in the haae to take the key No. 193 for inserting and removing the primer. 
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Tte interior 
diameter to permit 
forma the magazine 


is bored to accommodate the cap and bored and sdrew-threaded on a slightly larger 
the assembly of the anvil and plug. The space between the plug and closing disc 
which is filled with about 50 grains of G.12 gunpowder. 


5. Gap - The copper alloy cap contains approximately 1.2 grains of Q.F. composition pressed in and 
covered by a lead-tinfoil disc. The cap is housed in the base of the body, being retained in position 
by the anvil. 


6. Anvil - The metal anvil is threaded externally to screw into the primer body. The interior has 
a parallel, then a coned and a smaller parallel central bore (to house the ball) from whence two fire 
ohannels connect to the raised rounded anvil surface at the rear end. 

A screwdriver slot is formed in the forward end. 

7. " The soft copper ball rests loosely in the ooned portion of the anvil. 

8. - The metal plug is threaded to engage in the body and bears against the open end of the 
anvil, thus retaining -the ball. The plug has 2 holes drilled through it to form fire channels 
(prior to September, 1942 the plugs of marie 2 primers were made with 3 fire holes). 

A paper capsule is plaaed over the plug and boss formed in the base of the primer body, and 
is secured in position by shellao adhesive. 

9. Closing dlao - The closing disc is of brass, cup-shaped, with 6 radial slits across the centre. 
An oil varnish paper dlso, affixed by its edges, to the outer surface. 

After the magazine portion of the body is filled, the closing disc is fitted into the mouth of 
the body, the edges of whioh are turned over to retain the disc in position. The exposed surfaoe of 
the oil varnished paper disc including the turned over Joint of the body is then coated with varnish 
R.D.1219. 

10. Action - The striker of the firing mechanism is driven on to the percussion cap and the compo¬ 
sition is nipped on the anvil. The flame passes through the fire channels in the anvil, past the 
ball, through the fire holes in the plug, and through the paper capsule to ignite the gunpowder in 
the body of the primer. The resultant explosion forces the ball back into its seating, preventing 
rearward gas escape, by sealing the fire holes in the anvil; and the flame from the magazine forces 
open the slits in the closing disc and ignites the propellant charge. 

11. Particular a of various marks - The following briefly shows the various differences in 
patterns:- 


Mark 2M 

This is the mark 2 primer repaired by fitting a new cap, anvil, copper ball and plug, 
The base is indented to bring the cap chamber up to the mark 2 and the metal at the mouth 
is thinned down to facilitate turning aver after re-filling, and a new closing diso is 
fitted. The primer is filled with about 45 grains of G.12 powder 


NOTE:- 

"Q" is stamped on 

the base of primers 



aition. 



Mk. 

1 


Mk. 

2RRM 

Mk. 

1* 

5 

Mk. 

2RRMT 

Mk. 

1ER 

i 

Mk. 

2RRT 

Mk. 

2A 

3 

Mk. 

ZEE 

Mk. 

2B 

5 

Mk. 

zr 

Mk. 

2AB 

) 

Mk. 

2* 

Mk. 

2AT 

1 

Mk. 

2*B 

Mk. 

2BT 

) _ , 

Mk. 

2*M 

Mk. 

2MB 

Obsolete 

Mk. 

2*MB 

Mk. 

2MR 


Mk. 

2*MR 

Mk. 

2MHM 

5 

Mk. 

2*MRT 

Mk. 

2MRMT 


Mk. 

2*MT 

Mk. 

2MKT 


Mk. 

2*R 

Mk. 

2MT 

] 

Mk. 

2*RT 

Mk. 

2R 

5 

Mk. 

2*T 

Mk. 

2RB 

) 

Mk. 

3 


assembled with naps filled with Q.F. oompo- 


Mk. 3B 
Mk. 5R 
Mk. 3RB 
Mk. 31® 
Mk. 3RKT 
Mk. 3KT 
Mk. 3T 
Mk. 4 
Mk. 4B 
Mk. 4T 
Mk. 5 
Mk. 6 
Mk. 6B 
Mk. 6T 
Mk. 7 


Obsolete 


Obsolete 



PRIMER. PERCUSSION. Q.F. CARTRIDGES NO. 9 


Remarks 


12. Guns 


Q.F. 3.7 inch Mk. 6 Mks. 

Q.F. 3.7 inch ilka. 1 to 3 Uka. 

Q.F. 77 ram. 

Q.F. 17 pr. Full 

Q.F. 120 urn. L. 1 Mka. 


3/1, 3/2 and 4. only. 

2, 2M, 2MR, 3, 3MR, 3/l 3/2 and 4 with 
reduced charges only, and Mka. 3 / 1 , 3/2 and 
4- with Ctge. A.P.G., B.C. Shot/T. 

and reduced charges 
3/2 or 4. 


13. Description - mark 4 (Fig« 65) 




PRIMER. PERCUSSION. Q.F. CARTRIDGES. No 9. MARK A FIG.65 

SI AAA .GUNPOWDER G. 12 (437 GRAINS) 


BODY 


Pjtaaaj 


j (Composition Q F , 1*2 grains) 

CAP PLUG 


PAPER DISC 


MAGAZINE 


PAPER ENVELOPE 


DOMF 




BASE STAMPINGS 


1*2* Dix (14 Threads per inch) 


14-« General - The primer consists of a body, cap, anvil, ball, plug, magazine with domed end and a 
paper envelope. 

The Joint between the cap and primer body is made waterproof with can^csition R.D. 1229; the 
threads of the plug are coated with cement R.D. 115^; and the threads of the magazine are coated with 
cement R.D. 1242B, before assembly (but not the threads of the anvil). 

15. Body - The metal body is screw-threaded externally (dia. 1.2 inch 14- threads per inch R.H. ) to 
enter the base of the cartridge case and flanged at the rear to locate it. Two keyway a diagonally 
opposite are formed in the base to take the key No. 26, 135, 1 83 and 194 for inserting ani removing 
the primer. 

The interior is bored to accommodate the cap and bored and screw-threaded on a larger diameter 
to permit the assembly of the anvil, plug and magazine. 

16. Gap - The copper alloy cap contains approximately 1.2 grains of Q.F. composition pressed in arxl 
covered by a lead-tinfoil disc. The cap is housed in the base of the body, being retained in 
position by the anvil. 

17. Anvil - The metal anvil is threaded externally to screw into the primer body. The interior has 
a coned and a smaller parallel bore (to house the ball) from whence 2 fire channels connect to the 
raised rounded anvil surface at the rear end. 

A key slot is formed in the forward end. 
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18. Ball - The soft capper ball rests loosely in the coned position of the anvil. 

19 . PI U K - The metal plug is threaded to engage in the body and bears against the open end of the 

anvil , thus retaining the ball. The plug is bored centrally to form a fire channel and also 

diagonally to form three smaller fire channels to connect the central main fire channel to an 
annular groove on the rear face. 

A screwdriver slot is formed on the forward end. 

A paper disc is affixed by shellac over the other end of the plug and on to the body. 

20. Magazine - The cylindrical brass magazine is rounded at the front and screw-threaded externally 

at the rear to engage in the body. It is perforated with sixteen radial fire holes along the aides 
and one fire hole in the front end, the latter being closed by a white-raetal dome secured in position 
by pressing over the top. The white-metal dome is provided to prevent accidental perforation of the 
magazine by a stick of the propellant charge, it also acts as a decoppering agent. 

The interior of the magazine is fitted with an envelope of shellacked paper or other approved 

material which is secured in position by shellac adhesive. 

The magazine is filled with 437 grains of G12 gunpowder. 


ACTION 

21. The striker of the firing mechanism is driven on to the percussion cap and the composition is 
nipped on the anvil. The flame passes through the fire channels in the anvil, past the ball, 
through the holes in the plug and through the paper disc to ignite the gunpowder in the magazine. 

The resultant explosion forces the ball back into its seating, preventing rearward gas escape, and 
the flame passes through the holes of the magazine to ignite the propellant charge. 

22. Difference in marks - The following shows briefly the various differences in patterns:- 
Mark 3 

This differs from the mark 4 by having a copper cone instead of a ball in the anvil. 

The dimensions of the plug are also slightly modified. This mark of primer is restricted to 
Q.P. 3.7 inch Mks. 1 to 3# 17 pr. and 3.7 inch R.C.L. guns. 

Mark 3/1 (Cbaalescent) 

This is exactly the same as the mark 3 except that a copper ball replaces the coned plug, 
and the magazine is fitted with a "Hawley" liner. 

Mark 3/2 

This is similar to the mark 3/1 differing only that it ia provided with a new pattern 
anvil designed to improve perforaance and sealing. 

Marks 3M and 3MR 

These are mark 3 primers repaired by fitting new magazine domes and cone plug sealing 
mechanisms, and slight alterations to the body. 

Mark 2 (obsolescent) 

This differs from the mark 3 only in dimensions of the anvil and cone. The mark 3 ia 
also fitted with a plug of modified design. The plug for the Mk. 2 had two fire holes. 

Mark 2M and 21.CR 

These are mark 2 primers repaired as necessary by fitting new anvil, screwed plug, 
magazine dome, and soft copper coned plug. 

Mark 1 

This differs from the mark 2 by having a copper ball instead of a cone plug, the anvil 
having a 3*7° conical bore. 

Marks 1M and 1MR 

These are mark 1 primers repaired as necessary by fitting new anvil, screwed plug, 
magazine dome and ball. The screwed plug had 3 fire holes. 

"Q" is stamped on the base of primers assembled with caps filled with Q.F. composition. 


NOTE:- 
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PRIMER. PERCUSSICW. Q.F. CARTRIDGES. NO. 11 


23. Guna Q.P, 

Q. F« 
Q.F. 
Q.P. 


3„7-inch Mks. 1 to 3 
77-mn. 

17-pr. 

25-pr. 


2hr. Description - Uark U/\ (Fig. 66) 


Remarks 

Primers (all marks). Full and reduced charges. 
Seduced and B. E. smoke Ctges. 





PRIMER, PERCUSSION, Q.F. CARTRIDGES. No. I I. MARK 4/1 


CAP 

{Composition Q F 
1*2 grams) 

BODY-" 


lA/W_ 


magazine 


DOME 


LINER 


COPPER BALL PLUG 


PAPER DISC GUNPOWDER G 12 <16-4 GRAINS) 


ANVIL 


BASE STAMPINGS 


25. General - The primer consists of a body, cap, anvil, ball, plug, magazine with domed erd aid. 
a liner. 

The joint between the cap and primer body is made waterproof with canpoaition R.D. 12295 the 
threads of the plug are coated with cement R.D. 1158; and the threads of the magazine are coated 
with cement E.BL 1242B before assembly (but not the threads of the anvil). 

26. Body - The metal body is screw-threaded ertemally (dia. 1.2-inch 14 threads per inch R.H.) to 
enter the base of the cartridge case and flanged at the rear to locate it. Two keywaya diagonally 
opposite are formed in the base to take the key No. 25 for inserting aid removing the primer. 

The interior ia bored to accommodate the cap, aid bared and screw-threAded on a larger diameter 
to permit the assembly of anvil, plug aid magazine. 

27. Gap - The copper alloy cap contains approximately 1.2 grains of Q.F. composition pressed in ard 
covered by a lead-tinfoil disc. The cap is housed in the base of the body, being retained in 
position by the anvil. 
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28, Anvil - The metal anvil is threaded externally to screw into the body. The interior ha a a 
coned and a small parallel bore (to house the ball) from whence 2 fire channels connect to the raised 
rounded anvil surface at the rear eni. A key slot is formed in the forward end, 

29, Ball - The soft copper ball rests loosely in the coned portion of the anvil, 

30, Plug - The metal plug is threaded to engage in the body and bears against the open end of the 
anvil, thus retaining the ball. The plug is bored centrally to form a fire channel and also 
diagonally to form three smaller fire channels to connect the centre main fire channel to en annular 
groove on the rear face. A screwdriver slot is formed on the forward end, 

31, Magazire - The magazine is cylindrical, rounded at the front and screw-threaded externally at 
the rear to engage in the body. It is perforated with eight radial fire holes along the sides and 
ore fire hole in the front end, the latter being closed by a white-metal done secured in position by 
slightly pressing over the top. The white-metal doi* is provided to prevent accidental perforation 
of the magazine by a stick of the propellant charge, it also acts as a decoppering agent, 

Tl* interior of the magazine is fitted with a liner of shellacked paper or other approved 
material which is secured in position by Shellac Adhesive, 

Tte magazine is filled with about grains of 1 12 gunpowder. 

32, Action - The striker of the firing mechanism is driven on to the percussion cap and the 
composition is nipped on the anvil. The flame passes through the fire channels in the anvil, past 
the ball, through the fire holes in the plug and through the paper disc to ignite the gunpowder in 
the magazire. The resultant explosion forces the ball back into its seating in the anvil, prevent¬ 
ing rearward gas escape, artl the flame passes through the holes in the magazine to ignite the 
propellant charge, 

33, Difference in marks - The following shows briefly the various differences in patterns:- 
Mark 4 (Obsolescent) 

This is similar to the mark hj 1 except that it is fitted with a "Hawley" liner which is 
now obsolete, 

Mark 3/2 

These are entity Mk.3 primers which at time of filling are assembled with a ball instead 
of tte original cone plug, and are fitted with a polythene liner, 

Mark 3 

This differs from the mark 4 in having a copper cone instead of a ball in the anvil. 

The dimensions of the plug and body are also slightly modified, 

Mark 3/1 

This differs from the mark 3 only in being fitted with a moulded paper "Hawley" liner 
(now obsolete) or a moulded polythene liner. 

Mark 5M and 3MR 

These are n»rk 3 primars repaired by fitting new magazire, dome, and cone seal mechanism. 
Mark 2 (obsolescent) 

This differs from the mark 3 in being fitted with a different design of plug and in 
the dimensions of anvil and cone, 

Mark 2M and 2MR 

These are mark 2 primers repaired as necessary by fitting new anvil, screwed plug, 
magazine dome and soft copper cone plug. 

Mark 1 

This differs from tte mark 2 primer in having a soft copper ball instead of a core plug, 
arri in tte anvil being shaped internally to suit the ball, 

Mark 1M 

This is the mark 1 primer repaired by fitting a new anvil, ball, magazine dome and plug. 
Mark 1MR 

This is the nark 114 primer repaired by fitting a new anvil, ball, magazine don* and plug, 
the anvil and plug being of increased diameter and the screw-threaded recess in the body being 
opened out to acconrnodate them. 

NOTE:- "A" is stamped on the base of primers assembled with caps filled with Q.P. conyosition. 
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Appendix H 
Particulars of Tracers 


TRACER. SHELL. NO, 2 

1. Type 

2. Gun 

3. Projectile 

4* Colour of trace 

5. Description - Hark 7 (Fig, 67) 


Day or night, internal 
25 pr. and 75 mm. 

For practice shot only 

Greenish white, visible approx. 8 sees. 


TRACER, SHELL, No.2, MARK 7 



BRASS SEALING DISC 


GUNPOWDER S.F.G 12 (S GRAINS) 

PRIMING COMPOSITION SR 247 P {5 GRAINS) 
COMPOSITION SR 247 (25 GRAINS) 

TRACER COMPOSITION S R. 247 (50 GRAINS) 



PAPER TUBE BODY 

0-772" DIA.(I2 Threads per inch L.H.) 



6. General - Coaprises stocks of empty marks 4 and 6 tracers which consist of a cap, body and 
brass sealing disc. 

7. Cap - This is flanged and a crew-threaded externally to fit into ths tracer socket of the 

projectile, internally it is screw-threaded to engage the magazine. Two key holes are formed in 

the head to facilitate fixing or removing, and a brass disc is sweated into a recess in the face. 
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8. Body - The body is cylindrical and screw threaded externally at the open end to engage in the 
cap* Internally it is bored to accommodate the filling which consists of 50 grains of tracer 
composition S.R. 247 pressed home in two increments, this is followed by a pre-pressed pellet consist¬ 
ing of 25 grains of conposition S.P.247, 5 grains of printing conposition S.R. 247P, and 5 grains of 

S, F, & 12 gunpowder inserted in a wax impregnated paper tube. The pellet is inserted and pressed in 
on top of the tracer composition, leaving a space between the final surface of the gunpowder and the 
recess bored in the cap. 

Action :- 

9. On firing, the brass disc covering the flash hole in the cap is blown in and the flash from 
the propellant charge ignites the gunpowder and priming composition which, in turn, ignites the 
tracer composition. When the projectile leaves the muzzle of the gun, the flams from the tracer 
composition escapes through the flash hole thus enabling the flight of the projectile to be 
observed. 

10. Particulars of various marks - Various marks have been allocated to this nature of tracer, the 
main differences between the land Service patterns are tabulated be low:- 


Mark 1 Naval, (obsolescent) 

Mark 2 Naval, (obsolescent) 

Mark 3 Naval, (obsolescent) 

Mark 3C Naval. 

Mark 4 Land Service, (obsolescent) for practice only. 

Mark 5 Naval 
Mark 5A Naval 

Mark 6 land Service, (obsolescent) for practice only. 

Similar to the marie 4 but differing principally in the filling, the tracer composition being 
S.R.261C with a final increment of S.F.G. 2 gunpowder. 

Mark Land Service 

Differs from the marie 6 only in being made from Ledloy steel. 

Mark 6S Land Service 

Differs from the marie 6 only in being made from mild steel. 

Mark 8 Naval 
Mark 9 


Naval 



TRACER. S^wtL. NO. 37 


11. 

Type 

Flat base 

12 . 

Gun 

25 pr. 

13. 

Projectile 

HESH 

14. 

Colour of trace 

Red 

15. 

Description - Mark 1 (Pig. 68) 



4 channel 




BODY 


PRIMING COMPOSITION 
S R 399 

CARNAUBA WAX 


BASE STAMPINGS 


TRACER. SHELL, No 37. MARK I 


FIG.68 

3 PELLETS 

TRACER COMPOSITION S R T47A 


[•ISC 


PLUG 


WAXED PAPER TUBE 


16. General - The tracer ia made of steel and is in the form of a flat disc. Pour holes equally 
spaced are drilled through the disc to enable the tracer to be affixed by screws to the base of the 
projectile. 

Internally, it is drilled form 4 longitudinally cavities to contain the tracer composition, 
these cavities terminating in a hole drilled centrally in tte base of the trace. The irouths of 
the cavities are closed, after filling by screw-threaded steel plugs. The central hole formed in 
the base is closed by a thin brass disc which is secured, after the cavities are filled by turning 
over a bezel, the disc and bezel being coated with conposition R. D. 1229. Tte faces of the 4 plugs 
and the sealing disc ere painted red after filling. 
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17« Pilling - Each cavity ia lined with a wax impregnated paper tube into which is inserted 
(reading from the centre hole) 1 pre-preaaed pellet of priming conposition S. R*399 weighing 
approximately 20 grains, 3 pre-pressed pellets of tracer composition S.P. 372AB each weighing 
approximately 16 grains, followed by 1 pellet of camauba wax weighing approximately 5 grains. The 
screw threads of the plugs are coated with cement E, D. 12^9, thsy are then inserted and screwed hone. 

1 8 . Action - On firing, the brass disc over the emission hole in the centre of the base is blown 
in and the flash from the propel3ant charge ignites the priming cocposition in each of the four 
cavities which, in turn, ignites the tracer corrpositiaru 

When the projectile leaves the nuzzle the flame from the tracer composition in the four 
cavities escapes through the central emission hale and enables the flight of tte projectile to be 
observe d« 
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Appendix J 
Particulars of Tubes 


TUBES. PERCUSSION. 3. A. CARTRIDGE 

1 • Marks 1 and 2 tubes For use with ordnance having suitable firing .uechanism 

except E.L. 4«5 inch gun. 

2. Maries 3 to 5 tubes For use with ordnance having suitable firing mechanism i.e., 

B.L. 5*5 inch gun 
E.L. 4*5 inch gun 
E.L. 7.2 inch hour. 

3. Description - Marie 5 (Fig. 69) 


TUBE, PERCUSSION. S.A CARTRIDGE. MARK 5. HG.69 



(jbout 5 grains) 


GAS SEAL BODY 

GAS SEAL COPPER BALL 

GAS SEAL PLUG 


PERFORATED POWDER PELLET wah PAPER DISC 

-CORK DISC 


GUNPOWDER PELLETS (about 20 grvns) 
GUNPOWDER G 20 (about 3 grains) 


CASE 


CAP 



4* General - The tube consists of a .303 cartridge case and percussion cap, a gas seal and a cork 
disc. 

The case, of brass, is tapered towards the front end and slightly bell-mouthed. The rear end 
is formed externally with a flange to prevent the tube being pushed too far into the vent and also to 
facilitate extraction, and the interior is bored fran both end9, leaving a diaphragm towards the rear 
end. 

Two fire holes are drilled through the diaphragm to allow the flash frcm the cap to reach the 
magazine, the rear surface of which is shaped with a projection to act as an anvil. In the rear of 
the anvil a recess is formed to receive a percussion cap. In front of the diaphragm, the interior is 
shaped to accommodate a gas seal. 

The percussion cap, of copper, is cup-ahaped and contains 0.3 to 0.7 grs.of detonating 
composition pressed in and covered by a lead tin-foil disc. The cap is pressed into the cap chamber. 

The gas seal consists of a body, plug and ball. 

The body, of metal, is shaped externally to suit the recess in the base of the magazine portion 
of the case. It is bored and screwed internally to receive the plug. Above the recess for tte plug 
a chamber is formed which contains about 5 grs. of G.20 gunpowder, the walls of this chamber being 
tapered to allow the explosion of the gunpowder to expand the edges against the interior wall of the 
case, so preventing escape of gas to the rear. Below the recess for the plug the body is bored with 
a channel to permit the flash from the cap to pass on to the gunpowder, the channel being coned to 
receive a copper ball. 





—196— 


The plug, of metal, is screw-threaded externally to suit the thread in the body, three fire- 
holes being bored through from front to rear. The under surface is recessed and formed rectangular 
in shape to allow clearance for the copper ball. 

The ball, of soft copper, is spherical in shape and seal3 the channel in the body, after 
explosion of the gunpowder. 

A fine white paper diBC ia secured by shellac to the top cf the plug, whilst a perforated 
powder pellet ia secured above the gunpowder by shellac adhesive. 

The main magazine of the tube is above the perforated powder pellet and consists of 20 grs. of 
powder pellets (or alternatively G7 gunpowder) the interstices being filled in with 3 grs. of G.20 
gunpowder. 

The mouth of the tube is closed with a disc of cork or cork substitute, the disc being coated 
with varaiah before insertion and the exposed side being afterwards waterproofed with approved 
varniah. 

5. Action - When the percussion mechanism is operated, the cap in the base of the tube is struck 
by the point of the firing pin, causing the cap composition to be nipped between the anvil and the 
interior base of the can, and thus fired. The resulting flash passes through the holes in the body 
diaphragm and plug to ignite the powder in the magazine which, in turn, blows out the cork closing 
plug and ignites the cloth igniter attached to the base of the propellant charge. 

The soft copper ball is driven to the rear by the eaqjlosion in the magazine and the walls of 
the tube are expanded radially so preventing escape of gas to the rear from the tube chamber in the 
vent. The ball seal prevents internal gas escape through the head of the tube; where this ia 
absent as in the marks 1 and 2, ths percussion oap fulfils this function. 

6. Differences in marks - The following shows briefly the various differences in patterns:- 
Mark 1 ^obsolescent) 

Consists of a *303 inch brass case with percussion cap, containing a charge of about 
30 grs. of solid gunpowder pellets, the mouth of the case being closed by a cork disc or plug 
which is coated with shellac varniah before insertion, the exposed surface being afterwards 
waterproofed by shellac. This is a necked tube. 

Length 2,222 inch diameter .460 inch under head, ,34 inch at mouth. 

Mark 2 (obsolescent) 

Differs from the mark 1 in the filling which consists of 15 grs. G.20 gunpcwier in a 
paper container and approximately 29 grs. solid powder pellets with loose G.20 gunpowder in the 
interstices. The mouth is closed as for the mark 1 tube. 

The shape and dimensions are the same as for the mark 1. 

Mark 3 (obsolescent) 

Differs from the mark 2 in the tube not being necked and in having an internal gas seal 
metal body and plug, with copper ball and in the filling. The gas seal body is bored out and 
provided with a screwed recess to house the plug, the latter being fitted with a soft copper 
ball which prevents escape of gaa after firing. Three holes are bored in the plug to allow 
the flash to pass from the cap to the body. The filling consists of approximately 5 grs. of 
G.20 gunpowder in the top portion of the body with a perforated powder pellet interposed 
between it and 20 grs. powder pellets (or alternatively G.7 powder) in the brass case, the 
interstices being filled in with approximately 3 grs. loose G.20 gunpowder. 

Length 1.79 inches, diameter .460 inch under head .401 inch at mouth. 

Mark 3A (obsolescent) 

This is a converted mark 3 tube. 

The conversion consists of fitting a modified gas seal plug. The shape and dimensions 

are the same as for the mark 3 tube. 

Mark 4 (obsolescent) 

Generally similar to the mark 3 tube differing principally in that the channel in the gas 
seal to receive the copper ball has a larger chamfer, the ball completely entering the channel 
improving the sealing effect. 

The shape and dimensions are the same as for the mark 3 tube, 

Mark 4A 

This ia a converted marie 4 tube and differs only in that the recess in the plug for the 
copper ball is rectangular in shape, thus allowing more movement of the ball. 

Mark 5 

Generally similar to the mark 4A tube, but is cf new manufacture. 
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